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Brochure entitled *MDA3000 Multiple 

Base Adapter* (Two Sides) 

Copyright 1991 by Norand Corporation 



MDA300O 
Multiple Base 
Adapter 




The NORANtT MBA300D Multiple Uase 
Adapter Dramatically Extends the Ratlin 
Frequency Coverage Area 




SYSTEM FEATURES 

• Imrrases Ul IF envrrajjr rait)»i a by 
up to im% 

* Pual independent rtt vtvtnj; imptovt** 
contention resjxmse time dm inp, heavy KF 
transmission activity 

♦ Supports multiple remote warehouse over 
standard telephone lilies 

♦ Dynamic time-division multiplexing, 
simulcast transmissions, ami dual 
independent receiving provides the hest 
possible RF coverage for the most ditlu tilt 
RF environments " 

• Allows up to 8 base stations In Im- npctalid 
when used in conjunction with the 
NORAND* RC2250, KC32-M. ami lite . 
RO250 Network Controllers 



I In- imh MM A toon Multiple Haso Adapter (rum Nwaod 
t otptiaitiMi hhmmm-s the IU 2250. R02 HI. ur KO250 
Miluml l't Mitt i titer I II IF ktM*Mip|N»rl from 2 Kises In up 
i%i S Im I Ufr* tm »t\tsi<tl suppnil it* re.ise* 1J1 IF coverage 
i.iuj;i- Im up in titri .uid is ideal tur multiple (vnutfv 
t*.tn In him* l.i* dun s 

I »\ iMitiH turn- do isiuii Miiilliphvxiit); insure* adequate 
i^p.nsi* turn* im matter where lire KF terminal is footed. 
I he Multiple Hum: Adapter implements simulcast 
transmissions let allow lor increased range witlwut loss of 
hsvi lopuuse lime. I >ual independent receiving improves 
u-iriVultou rr<ipuuse lime during heavy KF transmission 
*u ttvtty 

f he MH/VWWrs uper.it ion is controlled by the RC2250, 
KC .U 10. or W025H Network Controller, tt is a free 
->t.Mhlun* unit lhal can l»e sraefcett or mounted horizontally. 

I he* uuitnn.it ton of dynamic time-division multiplex- 
"tjl. MinukaM Iraitsmtvtions. ami dual independent 
»etei% on; pinvhhs the l»e*f possible KF coverage for the 
muM diMmill UV euvtriHuneiits. 
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Brochure entitled "RB2212 Base 
Radio Transceiver" (Two Sides) 
Copyright 19(17 , 1990 by Norand Corporation 
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NBR/3NC 



DATA SYSTEMS 



i RR2212 Base 
Radio Transceiver 



The NORAND* IU122I2 Base Katliu Transceiver is Ihc Wireless Interface !o 
Your I lost Computer 



f*ort«iMe radio Wata terminal* 
amslilnle the latest (ethnological 
ailvnucv in the utilization of 
computer power. Itailm terminals 
«i«M a new tlimnwinn to comput- 
ers by ettemliin* their |*owei to 
control tr.oevH ti< mm where they 
incur. Hot iHili/.riton ot radio 
terminal* can onlv 1h*mh«i'ss4ii| it 
toutmuotcattom wild tin* l«M 
computer are reliable. I lu* KII22 12 
Wase Ratlin Transceiver fiom 
Nornml is ilesi«»tte*J to provide it 
radio enmnutmen I ion link «m 
reliable *n it direct calm* tonne* lion 
to yoor hi»st computer. 

Hi accomplish thK »veih-.ip ( ne»l 
tin* kise transceiver tvilli a hn;h« 
performance, digital data radio 
mshsul t»f iimdilytug a radio 
designed fin* voice comioooica* 
lion*. This ensure* lu^h^H-vd, 
reliable data communication* 
between the* htwt timijMiIrr .mi J Mm* 
radio i l.il.i terminals. A oil I he 
KH22I2 i» designed In operate in 
rnj*«;ed environment*, alkuvtitf* ,in 
extended ran)*enl ratliti tnmmiuu- 
catioos Ivymul Hie pninl where 
modified voice radios will (ail 

A ift I up the features ami ymt'H 
understand why the KH22I2 ami 
alt of the radio data products from 
Nornml set I he industry standard 
for performance ami reliability. 




MiATUUliS: 

• I lij;ti perh>f ni.uue r.ulia 
ilcsigneii lor il«il«t 
ctuiimtinkaiitms 

• 1 >|>er«!tinn.i1 Villus 
huliciitors 



I Hgli-S|H.u.*tJ rati jo 
com nu intent ions 

System compatibility with 
ail NQRANiy* KF 
lumcMiekl terminals 



• The lladtn DaU Nrtwmk 

The NOW A NO" KB22I2 ».»m- 
K.idioTransttiirr is a inmpnoettl 
nl .itnmplete radio data ml wink 
I hi* network toitstsls of .1 
tommmncations multiplexer, the 
RH22I2 IJase K.nlio Iransutvet. 
.iihI up Ui lh radio data lermmalv 
The Mel id data network extend* 
your tomputin»; pmver hy provid- 
ing rtiler.it live communication* 
between the host computer and Hie 
remote areas of your facility. 

The portable element of the rattio 
data network in the radio data 
terminal. Terminals are carried 
thrtm};huol yoor tatifily to pot the 
power ot your host tompuhr 
whew I Ite ait ion in. 

The terminals tommumcate with 
the hont com fioler via I lie It II ^ 12 
Hase Radio Transceiver ami the 
communications molliplevcr Mm* 
KH22I2 is the radio fink to the 
terminals, utili/htj.* ;i ht«;h< 
|H'r»ormame ili;;ital data radio In 
ensure Mladic 1 i*omiomi alums 

The R 1122 1 2 is controlled hy the 
communications multiplexer, 
whnh manages the netwoik 
commtmicahons ami dirett data 
transfer l>Htveen I lit- termmais ami 
the howl computer. The tomnitim* 
caltons molhph-MT t omtitiutH ales 
with the host tompoter via an 
lff;2.t2hn»itatiM.tt»le. 



KIJ22I2 Base Radio Trnnsceiver 
SIM-CII'ICATIONS 



t'lmtml 1 iMlmci: 



hidi*,ano>: I i f ;tii l : mil tut}* Diode 
tl 1:1 >) mdttatots tettcit 
tiaitM river status 1 1 \t > 
ItraiiM ctvui|;J. UXI > |ret livin^i) 

Case: Twti lotted (industrial dark 
fit Ay and im hist rial u)*h| gray) 
ahniHmtm w.tll mmmlrd case 
piovtdes t»M« Ifrnt etei Ureal 
Iih Mmi; .umI i;fiMtiid plain* lot 
IIh* Mi In 1 

Itjdui ( h.it.it if? isticv 

Itadm IraiiMetvcr: Cnmpatt, 
hi|;h fH't litf»ii.tme digital data 
tad lit 

K.mImIiiJ rimei 1 n.Hls nominal 

I f» i|iii m v K.iim;, I 'II t«» Ml Ml t/ 

Physiol IMmeitHinns: 

Si/e H'th. * Ti r (I Will 
t.H U lit \ } 1 1 in x itf *i t ml 

W» it;1t| I ) |St«iiitt-. tOra\i;| 



Kit vit 011 mental Characteristics: 
Temperature: 



Radio Data Netivmk I low 




r-^ - s,vc , 



I 



Operating: i*rtol22»F 
Mir tu50*O 

Storage: -22* let, I5«*F 
t-aW to 70*0 



Humidity: Ml to 

ItOIH'tl 



Altitude: To ItMNXt lee* 

M.IHH meters) above sea level 




NQR/3NC 



IUI* SfUlf MS 

Nor ami Corporation 

5M> Set ond Street JUS. 

Cedar Kaptds, Iowa 52*1111 

Plume: .IIVAIWOI.Sa 

I Wilt VilfWl (til! ln-e<eM..1l5/.) 

Nmand hata Systems. Lit I. 

t Vinson Sti eel 
(foil 91 

Mar k ham, (tola riu 
Canada UIUW9 
Humes -116-47/- 18 18 

Noraml (U.K.) Ltd. 
5 Ik'tniel Court 
Dennvt Road 

Reading. Berkshire RC2 OQX 
Ingtond ___ ' 
rtmiM- H4tt» B6I22J 

* rt*lrm^kr«ttbirmJt« 4ftf*ttnJHKk« 
rtWMtff** .a jfcv wochl by NmomJ 

t ( H,HK J( H^^« (UfHtK Imw«. USA. 

Mmum! t'twfKif Alkm VmT, !♦**« 
/Ml ri^hli tttM-tvcti 
•M4»-Jilrti; t'titilrti In USA. 

In 4 «**ti*wi*»g ctfotl «u ^mffwrv «w pwawOt, 
N»MM«a C«ff«ifA4Km irwim lite right f tKwy 
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Brochure entitled "RB3000 Base 
Radio Transceiver* (Two Sides) 
Copyright 1990 by Norand Corporation 



NUMNtf 

DATA SYSTEMS 



IU33000 Base; 
Radio Transceiver 



The NORANET RB30IHI llase Radio Transceiver is lite Rigid Solution for 
Industrial/Warehouse Applications 

As the use nf radio data terminals 
increases, ways to improve 
thruu}'hpit wliil*f providing a 
reliable radio link to the host are 
btfinj? sought. The RWfXXI Hasc 
Radio Transceiver from Norn ml 
achieves these ftnals. 

IXwckiptl for iiultiNtit.il and 
warehouse applications, wltcre 
voire radio system* are tillett 
already to use, lite KH.'UXXl was 
designed to rejevt unwanted 
signals from other systems ami tti 
be less likely to interfere with 
neighboring radio networks. 

TlH»«jn<MWttliti/esathit«|. 
general Htn, high p'rfttr mam e 
digital transceiver enhanced Itir 
WKJ tiit jHT second CIW*» up** 
tton. I he Kl! HXX) can provide 
In- Iter throughput than a 1111X1 MI'S 
base ratlio when it mi I tit ml with 
our patented Real-Time ("out i of" 
radio link communication ptulot ol 
ami baud rate switching, ft 
provides im pro veil throughput by 
compensating for the range and 
error rate problems assm ialed 
with radio inn mmn tea lions *it %IXI 
HI'S. And we've maintained 
compatibility with alt N< IK AND 
Rl s hamMield terminals. 

Consider the importance of 
reliable, fast communications to 
your operation ami you'll see why 
the RU3000 is the best solution. 

• The Radio Data Network 

The NORAND RMIXX) Base Radio 
Transceiver is a component of a 
complete radio data network, the . 
network consists of .a communica- 
tions multiplexer (or controller), 
the RTOtXXI Base Radio Transceiver 
ami up to 127 terminals. The 
maximum number of terminals 
depends on the type of multiplexer 
or controller selected and tvhetlicr 
the host interface is asynchronous 
orSMA/SDLC 




"I he portable clement of the system 
ii im* radio d.ila trrmtu.il let mi' 
nals are tarried throughout yt»ur 
lai thty to pit the pmer ot your 
hor.l lumputt'f u hcie lite ivtiik 
mnt K In In* done Noiattd ollrts a 
varitiv »d terminals designed lor 
dilleieut op-rating torn It! to tin 

I he terminals commtmitale tvilh 
I he limt * umptitef via the Klt.ltXX) 
Itase Radio I raie* eiver .on I 
ctHimttmHalHNts mulltptever (or 
inntrulk-r) the IUIMXX) uhli/e* a 
high- p'tfur riMiKc tligit.il tlata 
rail hi to ensure tc liahle 
cotnttiituic.it tons 

J he KIWXX) is iiintiolled by the 
commit nit alinus mullipJcter tor 
controller) whji h manages tlte 
ratlin network i oiomunii ahons 
ami il.it. i t muster Kluvcn the * 
Irtittiiials and the tmst lompult-r. 
I he i otninnuu.it tons hoi hvlu««vn 
the multiplexer (or louttolK-r) anil 
tin; KltttXXIcan he. via an KS2.I2 or 
i<S 1 22 interlace cable. 



FEATURES: 

• I (ip^t-performancc lltiul- 
p,i»ni:ratit>n railio 
designed for data 
(ommtmicntions 

• Patented 
Real-Time Control"* 
protocol anil baud rale 
switching for reliable 
-IH(K) BPS or 9600 BPS 
communications 

• System compatibility with 
all NORANET RF 
hand-held terminals 

• Operational status 
it ul teal ors 



RI33000 Base Radio Transceiver 
SPECIFICATIONS 



Product Features: 

Indicators: V.mi\\U\y t Diode 

(I.KD) indicators icflert 
transceiver slnltis {ON {power 
on |, TX (transmitting!, KX 
!rereivtngLll5|960n IH*S 
operation!) 

Radio l ink Transmit SpeetJ 
(Hits-IVr Second): 4WMMwitii 
communications multiplexer). 
%<*) {with network root toller), 
4Hm/9«X) Hand Kate Swiu It- 
ing'(wilh network controller) 

Dane Radio Serial Interface: 
Kinm>-RSZ!2 
KiniXM • KS422 



It.jiiin ( hjf actriisliri: 



Environmental Characteristics: 



K*hIm» If.iiiMvtvrr: I li|;t»- 

pvt formaine. tliirt j generation 
digital data f.nlio enh.imed for 
%t*l HI'S o|ieratioit 

Radiated Cower: 2 walls noniiti.il 

l : r<i|uem y Kjiij*c: l r »0 to I7tt Ml I* 

rtty^icjt Hiotentimts: 

Si/it II Vijy t Him Will 
(i'JStio < 6 km * 2h 2un) 

Wet{<ttl: .1 pound* (I Ink,;) 



Teni|*eratwc: 

Operating: -4*loi22 - F 
(-20 # to5<rO 

Storage -22* to WW* 

(■^rto^ro 

Humidity: HI to 90% 

mmcomlcnsm^ 

Alliludc: To KUXXWeel 

U.<H8 meters) above sea level 



Case: Molded polymer 

w.d I- mounted rasr 



Kntlici Network D.il.i Flow 




COU**##<00»»» r 



NUR/flNB 



•* ratentod In the United Stales. Patents 
applied for tn other countries. 



OAtA SISIIM 

Nora ml Cnr|HfraJicM 

WOSeioml Street S.IL 

Cellar Rapids, toiva 52*101 

I'Iimmr 119.169-3156 

I MXI 553-5<>7l loll free (ext. .1156) 

Noraml Data Systems. Ud. 

I h'tiisoit Street 
Unit DM 

Markttam, Ontario 
Canada IJR3W9 
Phone: 416-477-IBIS 

Noraml (U.K.) Ltd. 
5 lletioct Court 
Hen net Koati 

Reading, Herkslure RC2 OQX 
Kngland 

('hone: (44)734-861221 

• Tratlvtiurft* registered or applied for in 
i iHMttf tvr *a the Mfot l*J by Nu«*<mJ 
(*«Mp*raHtm. Ceilar MupMs. Iowa. U 5 A 

NmjIHl CfMfHMJlhHI 19911. 

All iffcM* ri-M.i vrtl. 
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Brochure entitled "RT2210XL Radio 

Data Terminal" (Six Sides) 

Copyright 1988, 1989 by Norand Corporation 
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RT2210XL 
Radio Data Terminal 



The NORAND<E> KT2210XL Radio P.it.1 Terminal Puis Ihe Power of Your Host 
Computer Where You Need it Most 

The RT2210XL Radio Data 
Terminal from Norand is a wire* 
less, interactive terminal which 
provides a new freedom in data 
collect ton and communication. 
The newly destined, ruj»j*edizcd 
terminal extends the benefits ol 
computerization by puMinj; the 
power of yuur computer wherever 
you nwl il the ntost. 

The terminal provides the link 
between your host computer and 
remote areas of your facility. I he 
combination of data toimuuuicn* 
turns and two-way l ; M ratlin 
technology allow* you toomtrol 
transaction* as i hi*y tw*t or. ! he 
addition uf lu)»U-«i|H*ed Kit tode 
scanning gives ytm a real-time 
data collection system that delivers 
unsurpassed, bottom line results. 

FEATURES: 



• Lightweight, wireless 
portability with two-way, 
interactive data communi- 
cation capabilities 

• Compact, ruggedized 
design 

High performance radio 
providing optimum 
coverage for data 
communications 

High resolution display 
(64-charatter) with 
backlighting 

Oar code scanning * 
support 




O. • 



The KT22I0XL Has Ihe IVnhires You're l.iMilcing I or 



* Wireless Portability 

Trail it tonally, lite unly at i ess to a 
COm|M»ter wiw from .1 hard wired 
terminal station. As computer* 
take <m a grimier portion t»l Ihe 
inventory, accounting, ami pur- 
chasing burden, the need to enter 
information into the host computer 
from remote areas ol* a facility 
becomes even more apparent. I lie 
RT22IOXL gives you the portabil- 
ity thai you need, while maintain- 
ing thetlata integrity ol the hard- 
wired computer terminal 

* lUgh-i'erfiirmance Data Radio 

The NORANf**> K 172111X1. use* .1 
high •performance, second 
generation ilata communication 
radio, different from the radio 
devised for voice communications. 
The Norand radio is specialty de- 
signed looptiini'/e data transmis- 
sion/ reception. It perforin* where 
voice nidim fait 

* Two-Way Interactive Data 
Communication* 

The RT22IOXL Radio Data Termi- 
nal permits two-wny data commu- 
nications between the terminal ami 



Hie ht»*t totupuler Whether it's 
ptttvhhiM* light nmg last prue 
verilualioit in a irtail store or 
iuvetuorv tt|>dales in .10 industrial 
setlmg. inter at toe thu% lomtmuu- 
1 at tims deliver rrstdls. • 

• Campari, Kuggcdired Design 

I he digital com|H»ncnts. radio, a 
.1*1 key alphanumeric keyboard, 
and luttvry pack id Ihe R 12210X1. 
are housed in a compart, rugged- 
urcd 1 Milage whii h hit m one 
hand I hts lightweight unit 
weighs uttly 2 pt Hinds PJU/g). 
making il ideal h« np-iatmt; ItiHtrs 
ivilhititt fatigue 

• I iipiid Crystal Display 
UVt- Character! 

I he tiser of Ihe hand held In minal 
tan rnne up to I hues by Iti 1 har- 
at lei s ea« It un ihe I m« h x 2 25 
im h (2 5 h in x S 7 A ml display. 
I ralun-s nt the display utt hide 
large, easv lit tea* 1 1 har.tt lers ami 
tiiiir status tmhiatms, allowing 
you ttt deter untie Ihe terminal's 
stale id t»j»erattuu at a glance. I he 
display ahn iruor|«orales bat k- 
lighting for low light envuonmcnl* 
ttr nighttime operation. 

mu 




/ jtsioMM* (Hit mx uctumiy is imic t*f 
lite ttnmtf tHhwtt$i$cs uf iismv, the 
H mtUXL tUhiiJlhtt* Nctuwk in 
the rthtil industry. 



• liar Cade Scanning Support 

the hand held K 172 10X1. .supports 
alt majttr bar t mle symUthtgie* 
and is designed Iti interface with a 
witle variety ul l>ar ctnle scanning 
devices. NORAND 20/211 CCD 
Mar Code Si aimers, light pens, 
I.SHI Ml Laser Scanners, as well as 
various third party scanners are all 
»tip|H»rted by the standard 
Rl 22 1 OX L 

An optional direct -laser scan 
feature is also available for 5-voh 
hetinm-neou laser and lascr-tHode 
scanners like our \S7Wk\ 158 100, 
and I5B500 User Scanners (as well 
as compatible third- party scan- 
ners). 1 his option eliminates the 
need for an external communica- 
tion interface or power supply. 

• Available Options 

To meet Individualized needs, 
several options are available to 
complement the RT2210XL's 
standard features. These options 
Include: 




- direct laser scanning 
capability. . , 

- non- volatile memory. 

- numeric keyU>ards (20-key). 

o 



Summary of NOKANDoo It ! 2210X1. U.uHo I >.it.i Network System Features 



FEATURE 



ni:snurt ion 



ADVAN TACKS 



Siotje-un it 1 he t wit- way I M r.MlMi jihJ Um.- t tnnpii« t 

inlcgraled tlcifgn t>mt| iidti * vi^Jr iiml, t^ftl*** i^hl «l% ihr 

mp^i-diml KI22HUI lopiur* «♦» r\tnnjt 
Vimiimimcalbin inter lac r? ut pnwer »«t«t»m» 



Ibe Kl 22HWI. riwi easily Ui where data tplleclnm t* 
itiporeil tit \m.»H si/r 4ml lightweight rtwuUixlRwi are 
perlttl l«* extended, haml ItclJ i>(i«raikwi wtlhtnU tatt£tte. 
In jtkMtttn. Hh ic ait mi tethering cabin to gtt Untied 



Two-way interactive 
dita communication* 



it 1 22 tflXt. Ratlin l*).ila fritnrn.il> pfm **• 
{nsUnMmrimi bust ciimptirr -Mint h* data 
cttiltTttim. iif«iale, and impm y j 



I In hnr nmimihr |*twct is available "where tbe Jetton I*/ 
(ViMmm-l no lb* im«r can entrt data at the source while 
having aue*» ii» (he Ih*I ttMnputcr applications. Sine* Ibe 
atonai y «d data tfiinn fan be immediately i nwil h w i by tbo 
Hhm rtMtifNitef, errius stm eliminated at I he ttatacH— 



Nlrarf battery 
power supply 



Rechargeable, nkfcel radmmm battery patls 
pntvhle reliable ttfieratitig |wwcf ho the 
KmiliKI.. 



Nn euctnal pmves mm Is trmnretl Our battery pock cast 
provnle nf tu Itt hums id tmmtcr mjiied uso. Tbe battery 
I' * In «*te ittirtt ha i»r> cable ami easy la replace 



M Igh • per forma nee 
digital tlal* radio 



A minim ly «b*My*mit btf'.b js ■ t»*i 
ilt^tUl d.(M radni n> tU* h>* lit 
data t im mum* .it«*tr» m **»*<•! 



I Ob/tuft a ia»Ui tb^mil UnraMy me twn-way, digital 
■m* «a iIh- Kf <IH4ii«Him«iHjiiiN^ Mtf.tm mtwr irkahdity m jasm 

bt »•• tm*Jito tl % im r t.h\**> u ill lad nVnabbf nsnoagf 
<oi t 4h>N.Ni.l p iH<tin.MMe mai* (be RR2IUXI. KF 
♦b ihr tmltraty siamlatd m r»« viK*wre aint vabnr. 



Bar rode scanning suppeit All tnaptr bar rule syntl*tbY,tct mv y**fy*n*\t t»vr %4 Ibe bint b* bar blenlHkalkin lechnubtgy 

iniltr!tl22tflXL flicHIJiWXl Mu* **nn*t* piwitfrs thr h\Usi. iwisl .iambic nnibnU «/«JaU tuirf. 

a v^miy id Imi mwI«* m atiniitf* ib'tno imbukiii* ( MtHtumng >i .mnt«t|; U i i.m.U^y «*nb KH Uata rumtmniic** 

I ( M m .iiuiriv b|;bl p ik tt.«ol Lr«« • W ih*w« |Hin«b-> Ibr mIIimmIv i«hiIii4 uvrr «*)»eralMH»9k 



Itufii-iit audio anmim-ijlm A IihIi mi jinlo»,ib ♦• ^% ■ Uim % «* K- w«i*l w* 

llltlHHI )»HI I .llHHt ll - HIUlMtm 



Stt.lit«b Httib N k jb ll* ||h« t'p i.tltH fii UkY *\*\H%*f*Ut* 
MiHHtm M|;it.»k i!h i«p i.iIik ul 4 I iHH|>b tctt u^ mIUni. 
V.minfs »w> »»l \Ut* U-Awv tm little itilNmmi messa^ 
M««f*lM*H. lull farftt r »ib u. imfHttpvr JjU 
t*tt«p tly/**f»H»tntly tbi««bil Kit %w»le. 



Buf Itt d*U storage Tbe R 1 22IOXI . Km HK byte* «*4 lUuvhv^r 

wbt^e mitHif *bf fH«Hi«|M» jmi «Liia t >««ih^ ^ r 
irtaliml n«t«l Ibry tan l«r JtiiMatHy 
li««iismilti-4l k# lb«* lw>s| « iMt*p*l« 1 



<^«rtj|«t^ fiMy irvtrw prr*iiMi« rnd K-» prbie Hi semlloK I 
»Uu ht ibe bi»vt *»mi»| »i.U f by MrwHing !hn**xb Ibe data 



f>prratiniMl xIjIms liMlbaliinal tbrUahwi .a tt*« I fepiidt 4 

Indleator s I * %\*Uy (1 1 JSff iw*««« m ibr «e « i «a b*«« t* uu • v 

< wit Ilium. \r)9«t4M«l sbtii Nk%bMaiJiH 
IrammeiMiNr, ami tatlni m« |>tttHt 



l*»»n m!» * I be «» 



^-i ««itb vwm! b-eiltm* k id terminal ittHTat* 
•o*l tmln M*-* • 1 h ir< tm* a* Inm. 



ICO with baek!! S h!in t 



The t.C:i>dis|%iaysbl cbaratteis rail W 
screen. Ibe high resofutmn imwub-s an raty* 
b>f racf feirmaf It urn a wnle viewing ait);te I be 
illS|ilay aKo omlains an t baiii4i«««m^* nt 
paiwl fnr evenly ilHtnbiitrtl UKkl^httM^ «4 ibe 
display. 



t^vr^tiHs bave a hi^K outran, rittr to-t«*d display that 
iHMttiw/ii vye l.tit|*iie. I be bicliHgbtmg feature aUowi bv 
k«tHi4t«m tr% dark aieas. (trntrnm m many applications. 



Optional dlreet-conncct 
laser scanning 



Torn ilar mm-ctmtact laser Kanneis can tv 
connected directly tu the K 1 22IUM. 



Ibis tftbin ebmmates I he nerd (m cosily 1 
t tHrtnal iuserla%e» ami ptwer su|^*IWs. 



Built-in diagnostic Onill in seU lest ft Inttlate^l any tbne tbe tmit 

self-lesl is powerctl up^ Tbe tell lesl trrdit* |<r.i*|*er 

OfHfalMHt id Ibe nwni|tn*rSM*, tnrtm*v Ami 

inpiH/iHd|Hil cbc **h%. 



Wbvo ibe tmH is mtli.iHy power eil op. ibe sell- test 
lite i*f n ran ir wnb a bt^b degree id cordblenctf tbe 1 
1* f)ti*ttm)( }*tv)H-tly 



5»i»PP«his several 
communications protocols 



In aibHlUm in urn nwn slamtar.l Ab\M 
prulfKid. lite K 1 22 lilt t. can sui/pint 
SNA/SI M.C prntmul 



MUt«* i M»l im|*b mm -nlalbm 4ml i;reMrr cumpAiibiUly I 
tin I t;;itamt S^tUrm lb/ Ul cnvtiimments. 



o 



NOKANO(S) RT22IOXL Accessories for liasc ami I tcxibilhy of Use 




Norand offers aer csKnri«*s to 
support the RT2210XL lUiin I >.»la 
terminal. Kath accessory is 
designed to make the It 1*2210X1 
easier to implement and use. 
Select I he accessories to help you 
in yoor special environment or 
si t on t ion. 

• Battery Oiargers 

Several battery charging options 
are available from Nnrnml. Yott 
ran rejuvenate the battery pack ol 
your RTOlOXt.by usiiu* the 
NCI 20 Single Unit Charger, or tin* 
NCHftQn.nl tjirkbox lor multiple 
unit, simultaneous eliaf};**. 




Audio Hmlf»honf$ 



• Whole Moitol 

A ro)*);i«l material handling 
velm le mount *eiuie* your 
It I J2MI\|. wlim m use on a 
loikhll tioiL. Ilu* mount i an U* 
insl.illril to pfovnle optimum 

.Mt« M ^|t|tlty tot VtMlf 0|H*l*llUI .Hit) 

.»djo«K lo v.u\ tiij; .Mij;l» n lor r.isy 
keysliokt* entry I In* let mmal 
s\UU~* ijuu My anil easily out of the 
vflm le mount for hand hdd 
trruiiu.il ojH'Mtion away (mm the 
lor Mill trm k. A i radle on the side 
ol the tuoont provides the sturdy 

KlM» fOf MlpJNH lilt)* )i*Ut M.tlOMT 

i% hen not in iim* 

* Audio I leadphimcs 

the headphones fur the K 1 22 1 11X1. 
are engineered for use inohtnt- 
sive* ambient audio situations. An 
audio j.ick (ne*l to the radio 
antenna mount > provides the inter* 
couucOiun for the he.nl pi MtneS. 
Atulible signals signify a properly 
or impropedy detoded bar code 
symbol. I he user is also alerted . 
when new data is received from 
the host computer 




VvhkkMomtl 



• l eather Carrying Cases 

I >orahle leather carrying cases are 
available for the KT22I0XL and a 
wide variety ol scanners on the 
market. The heavy-grade, leather 
construction provides a practical 
accessory for your KT22I0XL 
Kadlo Data Network. 

The leather carrying case for the 
K 1 2210X1. can he worn across the 
shoulder or attached to a bettor 
holster for user versatility. An 
adjustable lock on the holster 
allows 'you to- position your hand- 
held terminal in a variety of angles 
(positions) for ease of use and 
acccssability. Attachments for the 
holster are available for virtually 
any scanner or tight pen. 



Real-Time, Ott-Une Comuiuiiicaiiutis with lint N()UAN1)**» KT22IOX1. and the 
Kadlo Data Network System 



To (titty appreciate tin* (ealmert 
.iiul benefit* of tin* K 1 2210X1.. it is 
important to understand how the 
handheld terminal integrates into 
I he W»ilii» l>ata Network, the 
KT22IOXI.tipwite!i tinder the 
control of your host computer All 
terminal commands are initialed 
by the host computer, whh Iv 
communicates directly with a 
network communications multi- 
plexer or controller. 

The multiplexer or coot rotter 
handles the tuning protocol, .-tint 
ifohi buffering between Iftf* In ml 
computer ami the RT22HIXI. Radio 
Data Terminals from Not and. 
When a terminal coouoao«t in 
received from the host computer, 
the multiplexer (or controller) 
converts I he command into the 



KIJ2IDXI |otmat..md transmits 
llv \ommaud to »he Imm* radio 
tr.iitM eiver I he Kise radio, 
otih/tnf* tin* same high- per form* 
ante radio nml 10 the K t22tOXt., 
transmits I he « ttmmands mi in ttte 
terminal 

I he U 1*2210X1. retetves the host 
command from the base radio 
transceiver, I tits enables the use 
of either the terminal's key Ik writ, a 
I tar t ode sr tinner, or Intth. < >nce 
the desired %Ui*t has Ihtii entered, 
it is then transmitted kit k to ttte 
imiltiplesef Uii ourilonei) vta the 
base radio tratiM river I In* 
multiplexer (01 iiMttiollerl then 
i novel ts the iiiIih malum Im< k into 
the host mmputer hn mat and 
instantaneously transmits the data 
to the host tnuijmler. 



All application software fine the 
H ! 22 10X1. resides in the host 
computer aijd can be written in 
any programming language. The 
need for special development 
systems is eliminated, allowing for 
(aster program implementation. In 
many cases, just a few simple 
command codes need to be added. 
This results in ease of system 
maintenance ami allows you the 
freedom to u|»j»f ade. 

Norand has radio networks 
available which utilize ASYNC 
ami SNA/SI )t.C protocols includ- 
in)* IIIMM27U emulation ami 
System .Ib/.tH cumpatihilil y. This 
host programming flexibility 
translates to a fast, cost-effective 
implementation. 



U l 2210X1. Radio Network Data Mow - 




RT2210XL Radio Dala Terminal 
SPECIFICATIONS 



Product FeJlure* 

fr^mcriwrr liwmpnralr* a 2 watt It If 11 1 
tmptrrKf mmMtlaivd U Ml tadiit 
hanvrivef < imimllrd liy thr him to- 
ptnmsoc. Type accepted j»et M C* 
Rides k RcfttdaiMms, Pail 'Ml. t'nv.tte 
Land Mobile RadlnServke 

liquid Crystal m^y «-CI* 

M fharacter, in* i«Mlfi« I CP ctodip.itifd 
as 4 tine* ■ Ifc with Umt Malm 

Indicators 

Audio Alert: An am tilde httz/i-f W 
atlivatttl limlrt hmt nmlrttJ 

An nunciature Four t CI ) annum wIihi 
tndkale low haltriy, %htlt mmJe. radui 
transmitting, and tMtUt frrrivim; 

Key hoard T*»-kry (nption.il 211 ivy) 
lac I de feel 

St-lf 1 Har*rMt«t«r« S« If diat*tNr*lu >« 

|ffhirnwl mt mtwef up tm .ill mrtmnt 
ami input /milpttt t minify 

tin k lighting H I > w Ivu klit o*aut* an 
elu tr idumiu*"* nil ismvl 

Sl.uk Shuck Pfttfct linn* rvrtiim.il i<* 

kir ilenvd J|«Jtm» ckct tibial* il*>* hat y % v 
up to 1 6.1 HI volt* 

Shielding Cim«HnwtnrCCr.iil I Sim 
CU« A contpotun* ttwitr* 

Interlace: 15 inn l> «t«nm<tt«ie 

I land Strap: HUtlic «trap Inn k« V i*| 
terminal) securrs terminal tirudy in 
kind 

OeWt t Feattrtest 

Microw tn rr n nr A CMOS micnff^nMK 
ha* own senxtnl hw Us prntc«5int{ 
abdlty ami low pnw comuenptnirt 

Network Address Switch? User can »e< the 
terminal's address hy use ol a riuary 
•Switch, Device is no! used im terminal* 
with noiv volatile RAM 

Non- Volatile RAM ti*rM(ntwlfc IWhItI 
daia protection hn the RAM Killer wn* 
when the terminal k ttirnetl in! t* Hnr 
battery pack Is removed 



I'lty^ujl pititemitMiv 

*.i/v •» r * » i « i k it win 

If timi %Hl«m « I nitnl 
Wvtp.hl: 2 |*mud> rWftl 
I nvif«nmcnlil Chirjitc miii »; 
It toper attire. 

I tmiaiun*. 1 1* In IJII I t Mr* tu SH ) 
*m«.n;t» I * It* I III t f »ir U. Ml I > 
K« » kircm,* III* In 101 M % hi Mr O 
llmtndily lltti^r; iMMHOMthmmr' 
Altitude. In HMitt h«| Out* meters) 

^N»»i' *V.I k*V« ) 

Intent #1 r»»»ei Suture: 

Htttt iv < « II. Nh L*l i.mIhmhmi knit im-n 

t •*. i « mint I inn- I r*wti II ill* tit » 111 hmii% 
it I*** tl |«t «.l i*tt i tt* Iihih i if n*.e 
ittihtnri >4^nm $ .imJ I».m (ht;httn|* 

II I tllUXt Hitlere r«h < luocterUtict: 

NtMm.d Ktt h.tt|«r A tit h.ti£v « yt le •» 

IIMtlpktttl in I I llMMIt 

M.tmll>y I | t 4iliii|; < Imij;v M.»tiit.i«n» Ihr 
I* tttt in** .it lull «lt.i*j;v l»v oirpplyin); a 
tin I let kiip.e rati* 

I H «Hi »y UhI*%m*« VimmI .iitnttm Mlm 
i«tolH.ilitt|: km hittt-iy r* ill%pl.trt^l 

\ kn«;mt«, Shmio M a*l.t|Hrf ly|*v 

Ktllviy thai|;e# *n i|m.nI 1 1 until tKjr K r» 
h« kU*« 

HmHo I haMdemtlcft: 

ttatnaHtll*m««f. i nails 

Fietnwncy Range l<4l«i 4711 Ml l« ami 
Hinitr 4*11 Mile 

AntrtttKi- i tm lie* I i Ictnl %l»«h 

I MM Kale IS»<lt-.H».l . 

Mt^lttitinm MK/ t I I M 



Sir C'mle Scanning Support: 

Nt >KAf4l Hi 211/211 CCD llu CmteSeai 
I asvr Stannet* (I IrNe ami 1-m.i Oknle) 
IVn IVandt 



Bar Cmle SyndNttn^ies Supported: 

lilt VC AM. UI'C/EAN with addons, 
C tale It. t mlt .IV. i:«lemled Code 39, 
Cmle VI. Cmle 12*. Inter leaved 2 ol 5. 
Itnsvf. Cmlabac . A»C Cndohaf, 
Siui|;M i td 5, and Ctnn|nilvf l< 
2tdS 



NDIMNES 



)■*•* »t*.r; 

NuchhI ( *or|HtriilUMt 

550 !k-cmul Street SM 

i Vnlar U.t jtiils, Uiwa 52 IOI 

n«>iw: .1I9/J69-3IS6 

I tMKi 55.1-5971 lull rret: (ext. 3156) 

Nnr.iml I ),o«i .Sysk'in.s, l.lil. 
9S| | Vu'iMtii Slifd 
Unit « l 

M.iiLtt.iin, Onl.irui 
( ah.hI.i L1K3VV9 
IImnmb »l 16-477- 1818 

iMomm! (U.K.) I.Hl. 
5 Octmet Court 
MiMtuct Rutiil 

KemlinK. Hcfkshirc RC2 0QX 
!:ii(; la ml 

VHimvi (14)7^1-861221 

<•> f latlemai k re^nteretl or ap|4ied foe Im 

t imnli ur% id lite vvin Ul by Nocami . 

( mpKjiMm. Cedar Kapidt. Iowa, U.5~A. 

^iNiHamtCmptralnm PAW, P>trV. 

All rtt*lil» ft-xrvrtl 

'HAt- i»7 Vt» runted in U S A. 

• *. r^rt.a t**ir«M.i «a t—mnwa MwM n n 



MJIraMMtj »»t»t-^a ff*«MM«w« 
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APPENDIX D2 



Brochure entitled "RT3210 Radio 
M Data Terminal" {Four Sides) 

Q Copyright 1909, 1990 by Norand Corporation 
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RT3210 
Radio Data Terminal 



The Durability of the NORAND® RT3210 Provides the Flexibility to Fit the 
Way You Do Business 

The new RT3210 Radio Frequency 
Terminal is a revolutionary 
designed hand-held that provides 
the optimum in system flexibility 
and durability. It's the latest in an 
established line of hand-held ter- 
minals and computers offered 
from Norand Corporauon. 

The RT3210's industrialized, die- 
cast metal alloy housing makes it 
the perfect fit for most any applica- 
tion requiring extended use...even 
in the most rugged environments. 
Tempered to withstand extremes 
m drop, shock, vibration, and tem- 
perature, the RT3210 is designed to 
meet and exceed stringent Military 
Specifications 810D. 



FEATURES: 

• Industrialized metai alloy 
housing for optimum 
durability 

• Economically contoured 
for operational ease of use 
and comfort 

• Ur i que interchangeable 
mobile/ forkiift mount 
design for maximized 
flexibility 

• Industry-standard 9-pin 
scanner connector for 
t?oth 5V and 12V scanning 
peripherals 

• Printer port 15-pin . 
connector supports 
popular bar code printers . 




The Versatility of the NORAND® RT3210 RF Terminal Offers Unsurpassed Value 



The NORAND* RT3210 Hand- 
Held Terminal features the latest 
rechnologicai and ergonomic 

nnovanons. The solid RT3210 
ensures dependable operations in 
the most adverse conditions. 

The Radio Frequency Terminal's 
environmentally sound 
construction offers the optimum in 
system durability. The die<ast 
metal alloy housing is tested to 
withstand drops to a concrete 
surface of 4-feet on 6 sides. The 
N'ORAND RT3210 redefines 
reliability for all applications in 
any eavvQfunem requiring on-line 




All apjjlcatffia x&spre for the 
RT321Q reside* in • ho# 

computer and can be written in 

any programming language. The 
need for special development 
systems is eliminated, allowing for 
faster program implementation. 

The RT3210 extends the 
boundaries of computerization 
through two-way, radio frequency 
communications. It goes where 




The contoured styling of the RT3210 
makes it the perfect companion of 
retail personnel for ensuring pricing 
accuracy, receiving and tracking in- 
ventory, setting ad promotions, and 
performing many other operational 
control functions. ' 



vou go, allowing you to access and 
update information (stored tn your 
host system) from remote areas of 
your facility. 

. New Ergonomic Design 

The contoured styling of the 
RT3210 conforms to the user's 
hand. This ergonomic styling 
makes extended use one of 
comfort and unconstrained 
operation. 

A Super Twist LCD (liquid crystal 
<&ptoy) provides crisp resolution 
m a user conftgunHe 16 Uw by 21 
character orjfljfrrty 16 djjgy ter 
display. A Jim unUiMW r ' 
adjustment feature enhancej^ 
readibiiity in varying light 
situations. The display also ~ 
incorporates an electroluminescent 
backlight for use in low light md 
nighttime operation. 

Special display features guide 
users through each step of 
operation. The terminals status 
can be determined at a glance 
Nine indicators at the bottom of 
the LCD convey the unit's state of 
operation. In addition, audible 
alerts inform the user of special 
conditions and provide audible 
response to key strokes. 

Keyboard styling and function 
keys enhance the operational 

efficiency of the RT3210. The 
sealed 47-kev alphanumenc 
keyboard is designed for optimum 
user acceptance An integrated 
cursor control provides expanded 
mobility tor rapid movement 
across the display screen. 

The hand-held terminal is 
powered by a 7.5 volts dc 
(nominal), mckel-cadnruum 
battery. The battery pack . 
effortlessly slides in and out of the 
RT3210 for expedient battery 
interchangeabihty. A latching 
mechanism secures the battery in 
the RF terminal dunng operation. 



♦ Modular Approach 
Maximizes Flexibility 

The value of the RT32I0 is 
enhanced with the introduction of 
the first interchangeable vehicle 
communications system. It can be 
forkiift mounted or instantly 
removed for use as a portable 
hand-held terminal, independent 
of the forkiift. This uruque 
flexibility provides the modularity 
freedom to use the RT3210 in an 
extended range of applications 
and/or situations. 




The NORAND® RT32 TO Terminal 
slides in and out of the communica- 
tions vehicle mount for mobile or 
hand-held flexibility. 



Powered (chances — - -^cn 
engaged in the cr u: c 
mount) and non e* ^ - ; ..mcic 
mounts arc avail jc\ - —e 
RT3210for use in m - A 
environments. The- -?e 
swivel mounts < tilt : - r ation) 
securely hold the tc*~ - > n place 
and provide easy or - r 
accessibility. 




The ervuirmmentaUy sound RT3210 is 

conditions. 

. Peripheral Connectivity 
for Expanded Versatility 

The RT32I0 is equipped with a 9- 
pm D-sub connector for interface 
to industry standard bar code 
scanntng devices. It also supports 
both 5 volt and 12 volt helium- 
neon scanners in addition to laser 
diodes, CCD's, and light pens. 

All major bar code symbologies 
jrc supported by the NORANDG 
aT3Z10 Hand-Held Terminal 



A printer output communications 
port serves as the junction for 
connecting the hand-held to bar 
code printers and other automatic 
identification peripherals. The 15- 
pin D-sub connector is located at 
the base of the RT3210 for easy 
.Kccbsibthty and connectivity. 

• Exclusive Automatic 
Baud-Rate Switching 

The new third generation digital 
radio of the.NORAND RT3210 
delivers unmatched coverage, for 
maximized throughput The 
exclusive automatic baud-rate 
switching (pat pending) on the RF 
hnk ensures the fastest reliable 
communication of data. 



designed to withstand harsh industrial 



The variable rate capability of the 
terminal constantly monitors the 
link and transmits at 9,600 b.pA 
when conditions permit..or 
switches to 4,800 baud to boost 
transmission reliability in fringe 
coverage areas. A data 
compression feature and occlusive 
automatic baud-rate switching 
greatly enhance response time 

The RT3210 also incorporates the 
Norand exclusive Real Time 
Control system protocol. This 
unique RF protocol speeds 
response time and is exceptionally 
effective when numerous termi- 
nals are simultaneously in use 



• System Architecture 

The RT32I0 provides the link 
between your host computer and 
remote areas of your faahcy and 
operates under the control of the 
host computer. The multiplexer or 
controller handles the arnjng, 
protocol, and data buffering 
between the host and the hand- 
held terminals. The high- 
performance base radio transceiver 
transmits the commands to the 
terminal. 

Because the RT3210 requires no 
special user programming, it 
quickly and easily integrates into 
any host computer system. Host 
system software can be written in 
the language of the users choice. 
A few command code additions to 
existing software is generally all 
that is needed to get the Norand 
system up and running in your 
operation. Updates, changes, and 
additions to the software are made 
solely at the host system. 

The simple, yet comprehensive RF 
system approach from Norand is 
unparalleled in the indusrrv This 
philosophy makes the : the 
most versatile hand-held x-minai 
on the market. 




The RT22W hand-held terminals, base trancmers, communes 
and controllers, vehicle mounts, and charging options offer u«.. 
to fit the way you do business. 



RT3210 Radio Data Terminal 
SPECIFICATIONS 



Product Features: 

Transceiver Incorporates a 2 watt (UHF) 
•requcnev modulated (FM> radio 
'rinsceiver controlled by the micro- 
processor Type accepted per FCC 
Rules 4c Regulations, Parts 2 4c 90, 
?nvate Land Mobile Radio Service 

Liquid Crvstai Display (LCD) Super Twist 
LCD with configurable t6 une t 21 
character snd 10 Line x 16 character 
dtspiay feature (1 Une of display 
designated tor annunciators) with 
contrast control adjustment feature 

Backlighting: LCD is backiit using an 
electroluminescent panei 

Annunciators: IX {transmitting), RX 
(receiving), CL (communications loss), 
BATT How battery), SHFT (shift). £ 
(external power), ALT (alternate), FUNC 
(function), and ♦ (9600 baud) are 
displayed on bottom Une of LCD 

Keyboard: Sealed elastomer 47-key 
alphanumeric taenia feel 

Sclf-Diagnosocs: Performed on power-up 
with built-in user accessible diagnostics 

Audio Alert: An audible buzzer is 

activated under host control 

Suae Shock Protection: Terminal is 

hardened against electros taac discharge 
up to 20,000 volts 

Shielding: Conforms to FCC Part 15 for 
Class A computing devices 

Printer Port 1 S-Pln D-Sub connector 

Scanner Interface: Win D-Sub conneetor 
•with selectable 5 voit and 12 volt 
scanning option* 

['and Strap Qastk strap (on back of 
terminal) secures terminal firmly in 
hand to facilitate handling 

RAM* 64 K bvtcs 1 8 bits, nonvolatile with 
lithium battery back-up 

ROM: 64 K bytes x 3 bits 

Device Features: 

Microprocessor High performance QvfOS 
(S0C552) 

• Nonvolatile RAM: Provides data 

protection for the RAM buffer even 



when the terminal is turned off or the 
battery pack is removed 

Environmental Standards: Designed to 
meet and exceed stringent Military 
Specifications 81 OO for shock, drop, 
vibration, and temperature. Undergo- 
ing certification process for Intrinsic 
Safety 

Physical Dimensions: 

Size 10.25* x 3Jr x 125" (LWD) 
(26.04cm x 8.51cm x 5.72cm) 

Antenna Length: 3.25 s (8J26cm) 

Weight: 42 ounces (Ukg) 

Environmental Characteristics: 

Temperatures 

Opcranng: -4* to 122*F <-2Q* to 50*0 
Storage -22 # to 140-F (-30* to eaTO 
Rechargmg: 4f to 104-F (Sto 40"O 

Humidity: 0 to 90% aorKDndenstng 

Altitude To 10,000 feet (3.043 meters) 
above set level 

Internal Power Source: 

Battery Cells: Rapid charge nickc4- 
cadmium batteries 

Voltage: 7.5 VDC (nominal) 

Operating Time From Batteries: 10 hours 
typical, based on customer usage 

RT3210 Battery Pack Characteristics: 

Normal Recharge: Recharge cycle 
complete in less than 8 hours 

Fast Qia/gc: Fast recharge cycle complete 
in less than 2 hours 

Standby Holding Charge Maintains the 
batteries at full charge by supplying a 
trickle charge rate 

Low Battery Indicator Visual annunciator 
(DAT) indicating low battery is 
displayed on bottom line of LCD 

Battery Pack Charging: 

Charging Sources: AC adapter-type single 
terminal chargers, mulh- terminal 
chargers, and multi-battery pack 
chargers available 



Input Power 110/220 VAC 30/60 Hz 

Oectncal Safety Approvals: UL, CSA 

Radio Characteristics: 

Radiated Power 2 watts (maximum) 

Frequency Range: 450 to 470 MHz 

RF Data Rate 4800 baud/ 9600 baud 

Type Ctruficanon: 

USA: FCC (Parts 2 k 90) 
Canada: DOC (available 1990) 

Bar Code Scanning Support: 

CCD Bar Code Scanners 

Laser Scanners (HoNe and Laser Diode) 

Pen Wands 

Bar Code Symbologjes Supported: 
UPC/EAN, UPC/EAN with add-ons. 
Code 39, Extended Code 39. Encoded 
Code 39, Code 93. Code 123, Interleaved 
2 of 5, Pleseey, Codabar. ABC Coda bar 
Straight 2 of 5, and Computer Idenucs 
2of5 



N0R/3NB 

□At* SYSrtNej 

Norand Corporation 
550 Second Street SE. 
Cedar Rapids, Iowa 52401 
Phone 319/369.3156 
1^00-5S3-S971 toll free ecu 

Norand Data Systems w* J 
951 Dcnison Street 
Unit «4 

Markham, Ontario 
Canada L3R3W9 
Phone: 4I6-477.1S1S 

Norand (U K.) Ltd 
5 Ben net Court 
Bonnet Road 
Reading, Berkshire 3C: 
England 

Phones (44) 734-861 22* 

• Trademark rccistcfwj t - • 

countnescf ihe wonaa» x > *. *>>ri..on 

Cedar Rapids- Iowa, u $ a 

O Norand Corporation *** " " < " 

MO-3I2«9tO PnmtH .n L - 

in « commune *t'o« «o ^o^r > x •*• 

Curpumion r«*^t«M • «- 
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Brochure entitled "RT3310 & RT3410 
Radio Data Terminals (Four Sides) 
Copyright 1990 by Norand Corporation 
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RT3310&RT3410 
Radio Data Terminals 



More RI ? FunciicutalUy ami V.iluc through Third-Generation 
NORAND"Technolo|»y 

The new 3«X1 Series RF terminals 
maximize your return on 
investment. The RT3310 ami 
RT34IO Radio Data Terminals are 
compatible with all NornmJ* 
asynchronous system ctmij xuienls. 
Their third-generation Nw;iiwl 
engineering helps ensure a reliable 
wireless link to your hi est 
computer from anywhere hi your 
facilities. 



Working together with o«ir new 
RW3216 multiplexer, they establish 
a new stamiar<( in performance, 
thanks to their tmmntc tut I 
response time. ItmploywsMjti 
speml more time workiuy*. h»ss 
time %viiiting hw the ohiiiimm ma- 
lt on of transactions. 

These new terminals also set the 
Standard in user comfott and 
flexibility due to their new 
ergonomic shape ami increased 
connect fvily. 

• TheUT33IOnml R'DJIO 
Redefine Performance in 
RF Terminals 

KF extends the boundaries of 
computerization through reliable 
two- way radio common ica lit m. tt 
gives you immediate access to tin? 
information in your host computer 
from anywhere in your facilities - 
and the nbitity to update that 
information in seconds. 

The KT33IO ami RTW Ml ter ininals 
make RF even Iwtler. They j;ive 
you ttiore functionality... more 
versatility... ami they're easier ami 
more comfortable to use, A prod- 
uct of third-generation Norantl 
tec hnology, they're the best 
terminals anyone has ever offered. 
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PKA 1 1 JRHS: 

• Sim if 'iri|> I *csdj;n'" for 
tfimfoit 

• KxtliKive Adaptive 
Polled l*i(>tt>ci>r" fur rapid 
iesj>onse lime 



Hxclit.sryc automatic 
hntul-mtc switching 

9- «ttu! 1 5-|>in connectors 
for scanners and printers 



* ) 



• Easier to Hold and Use 

The .KM) Srries Terminals feature 
nurSnreCrip Design*" lor jpeater 
handling care. The handsome, 
continued shape conforms to the 
natural position of the Kami. A 
hand strap of furs firm, yet gentle 
support to secure hoMiii;; the 
terminal. 

Special display features guide 
users through each step of 
operation. Your employees merely 
respond to the prompts ttwil 
apj>rar on the screen. 

Until terminal* can he ordered with 
a standard 39-key color- 1 inlet), 
alphanumeric keyboard or a rotor* 
coded retail application keyhoaid. 
The retail application key hi Mini 
oilers five user-definable keys to 
simplify pet forming complex 
functions. They speed the work 
process by redtictnj; the numU*r of 
retpttretl keystrokes. 



VfeSnreCrip Prs/efT of the MtyO 
Series Radio Data Terminals 
contours to the hand of tlie user for 
comfort ami unconstrained 
operation. 




NOHANtr* Hf provides on-line access of information residing in 
uimr host system. On-line access speeds the transactional 
process and enhances the accuracy of the data collection process. 



• (Ti oosc a I- or 1 6* l.tne 
Pisplay 

I he it I'll III tomes with a I tine hy 
16 i harm ter display. I he KIM lit 
oilers a 16 Hue by 21 1 ha racier 
display for detailed applications. 
I he 16 Mite by 2 1 t hata* ter display 
Can also he configured to a HI line 
hy 16 character display for 
enhanced user lej'tinhty. A 
display paika^e. that tan upgrade 
your KI.HMIloaii let 1 1 HI it 
available throii|;h the Nt W ANI r 
Service Center. 

I he easy* to* r ca*i Suiter Twisl 
tiipiht crystal displays II L 1)1 
feature *<i|>er tor readability in 
varying light inndiliott* I he 
display also incorporate* .in 
electroluminescent bat Might for 
use in low light ami nighttime 
operation. 



♦ More Worker 
Productivity 

Operation hi harmony with the 
Nt >l< AND KMJ2I6 multiplexer, 
the terminals speed work. Our 
exclusive Enhanced Adaptive 
t*ollcil Protocol*" reduces response 
time through faster polling tech* 
uti pies ami universal addressing. 

Support for the KTHUrs 16-line 
«lisplay retimes the time required 
to t omumokate data tor the 
display. 

• Exclusive Automatic 
Kami-Kate Switching 

Our patented automatic bawl-rate 
switching also improves worker 
productivity by ensuring the 
fastest reliable communication of 
data. 

I he variable rate capability of the 
terminal constantly monitors the 
HP huk ami transmittal y,6IXI 
t» p s. when conditions permit, or 
switches to 4,801) b.p.s. to boost the 
reliability of transmissions in 
fringe coverage areas. 



Out Ihird jjcncrotion tlt|*tf.il radio 
module drlivcrs maximum 
coverage. 

♦ Crenlcr Flexibility 
through Hxpamlctl 
Peripheral Connectivity 

tiic RTOtnami irnno.ii*? 

eqtiif>f>c(} with 9- and 15 pin 
D-sub connectors to add to their 
versatility. 

The industry standard 9- pin l»;tr 
code seannrr connector sttppoi ts .1 
variety m* 5- volt scanners sot It as 
laser diodes. COH ami light pits 
These terminals suppirl .ill major 
Uir imlc symtmiogies. 




Ensttring pricing accuracy in retail 
environments is one of the many 
applications employed with the 
implementation of the 30tm Series 
Radio Data Systems. 



I lie IS pin I >snb romtcttor allows 
Hie \ on net (ion <>{ bar finle printers 
.iit«l irilier aiitmuafu ideut dilution 
peripherals 

It .dtows the unmet turn of the new 
NIMWKI printer tor creating bar 
i mles in ivtmitv areas, i umpieUiy 
pitiable with its iHvn ptwer 
MHtit e, the NP WX> wilt print shell 
l.tln*!* ur tag stiH k wherever it is 
neetlctl. 

♦ Reliable Hccit.1rgc.1ble 
Battery Power 

|t<ith lei minals ,ue piwctcd by a 
7 S vnll I H * (mntitnaU nut el- 
1 aditimm battery t he kitter y 
|nn k slides m ami not ni ttie 
terminal easily lor fast battery 
replacement. 

A lati hing tin « hanisrn sci ores the 
battery to the terminal during 
Mjvr.it ton 

• A .Simpler A 1 eft t lei lure 

I he advantages *»t the W I Utll ami 
K I.I llll lie withm their untime 
system an hiteilote. All software 
resides in your host computer ami 
can tnr written in any program- 
min}; language 

T he mini tor \ps tat development 
syr.lrms ts elintuialt il. allowing 
l.eaVr pi hi; ram miph'tneutation. 
A few 1 nm 1 nam) code aihlitinns to 
existing si ill ware is generally all 
thai is needed to get the system up 
ami numim;. 



This simple approach helj^s 
improve the reliability of the 
terminal because it eliminates 
unnecessary teplaccmcnt KOM 
chips. It also allows easier 
program o plates, changes, and 
ai hht ions. Instead of updating 
each terminal in your lti : network* 
you merely update the host 
soil ware. 

Tlie R miO ami RTM 10 terminals 
are pari id the advanced 3WXI 
Series UV network systems from 
Norami. The RM3216 multiplexer 
handle* timing, protocol, ami data 
buffer mg between lite host and the 
ham I held terminals. Ami the 
R H22 12 high-peflormmne base 
ratlio transceiver facilitates reliable 
ratlioiommimicatioit between the 
host and the terminals. 

A number of other components 
and at cessories complete making 
the most' of UV lor yon. 




/ he Mm Series Uadia Data 
System easily intermits into. any 
host computer system. A few 
< mttttuitul code attritions to 
existing. soft ware is generally all 
that is aeeiletl la get the Norami 0 
system up ami naming in your 
opera turn. 



RT3310 & RT3410 Radio Daln Terminals 
SPECIFICATIONS 



rimlutt fratmes: 

traitMVtvrr: lmni|«»fM»a 2 vv.tM (I Mil I 
|rti|*N*m y m*«JMl.»tt*tl (I Kit i^itM* 
ir.Mivti-ivcr (iinlriilltii by tlir 
mKmprocessnr. Type irr rptrtt twt 
I CC Kttlrs * IN'CMMiitms, frits ? & W. 
Private Unci Mobile Radio Sets** 

K m 10 Di^ay: U«t»M crystal tlfcpla y 
ft.CD) 1 line by IKcharactff with 
Kick lighting ami 4 annum mHhs (tow 
iMllrty. jhilt mt«f>, MtlkHrommiOmg, 
taditt m-n*i«K> A iliopiay ivm I uf^r. 
^iLilitr UtiiHiy.h the NC WAN! r 
*Vf vm r Centre, cat* i»py>ratlr Iht* It f * 1ttl 
hMiiKtXtll 

KHMIIftttpUy: Siiivr IwtM im« l*H 
pm*f I CD with ii*itOf*ttijMt* IK litte a 
21 rlww,Klrr ami 10 line* tK«lu*i«Hlrf 
ditplay te.ituie.iiwl rlrttrohimtnctttrnt 
kirktte.hting. Prmrlctnpcf attire 
compensating contrail cnnff«l ami 
manual contrast atljostment. 

KryKtvml: Sr.tlvtl elastomer T> Iry 
*tan<i.tf*l cnHtr»iiftltil .»(pk>iMi»iM tit* 
tic cukw ciMlttl with retail «yml«tK 

JVII I H.lj»IWtsttt l%*f fttf MMtl l«*f pttMVrf «|» 

with tntilt m owr .Ht i"*\ii4f tli.i|;itt«Mit i 

A mini Alrtl: An .nnliNe luts/rr is 

.tcHvaHil umirr IminI rtwittttt 

Htstrml.tttV l>wi bar f f f I'nHti iMHt; 
trrniMt,tls fwnlrmiJ agatftM 
Htttrmtatic iJixli.wj^r up «• 20.1*11 vt*H* 

Shk-ftline; Cimhwmv tr» ITC Pjfl H toe 
Class A tompitttni; ttvvnrs 

MS ?12Hi»p|*wt* A 15 |m« O <t»l» i i*niMt htr 

.i tttitv* i ihiiwi Ihhi t«» ^ vjtu ty i4 

p n l»U*t,iW mm h ,w Kir *t«le |Hitttcts im 

iMIht «lala<«illrtlHmili*v(ir^ 

Scaimrt In If rhtf. tmlmtry tUmljiil » pin 
O 5i ib cottrtcttmr with 5 etilt m juhh^ 

I lam I Strap: tfastte strap (on k*« k iW 
Uitninal} MTinn trrmrtul IWmly m 
Kami to facilitate Jumltime # 

RAM: KIK bytes i II Ints. nonviable with 
lithium battery back-up 

ROM: (r\K bytn * ft bill 

Device Features? 

Mkn»fm«.TJ»»f: IHj-h per fr*i name 
* CMOSWIC552I 

Nonvtttatile RAM: rrovfcles tlafa • 
proleclHMt htr tlie MAM buffer evrn 
wImi% Oh* terminal it turnnl oft m lite 
lottery pock is removed 



t'tiytirjl IHmfmioiiK 

•i/e: M * I Til Will 

|>| UKtH «.t I* m « lltttml 

Wri R lit: lltnim«-.|«Ml r .l 
MM It luMrry p.ii k 

Fnvtiortmfntjl t b*tJ<t«mtt«ts 

(>|Hfjnn S >»* it* i tiri ; 

I n*u. ||'l I 

Nh.mI ILitti ty ( lMW«tt II" lit Mlt'F 
l«*l» Hit > 

*4t**iF 2! ' t« I HI |( «*I»*HI t I 

Ihimtality )IM«*'^ri n«*m«H«»lrmMi|* 

Altiliittc: hi IIHIVtlct <llM»ttH-irt%l 
at live M'i U-vrl 

Intriful r«*«*i Snuifr: 

lUltti y ( "i tU Nk Li I * .mImmhn* kith ttr> 

Vlltlj^' 7SVU (inmhhmII 

t >p i.ttmr; Iihh* I ft Hit H tii» it* > 

N Mt Ihhhn t)fm.il «lt Kltt ih« 

I I is 1 1 hi h r M<oj;r 

fliltcty fjck Chat jt Iff itltci: 

Mtnmjl Hit hMfp K» i Ii.ii f t v « ftW ttnitpU le 

III 12 Immm* 

StJOilt»y Mot,Jitt ft < f».Mj*f Kl Hnl.iitt> tfte 
ImIIi'IH-s .it 1***1 1 1» »» |jr l*y supply iitg j 
tfHilflkllp' t.»*r 

Kttttlf li*»lH.lh»f Vetltl.MHMMMMttlf 

III A 1 1 mhIh .itti»|; Utt* |< tii* ty t> 
♦It f«L*f 4*1 *Hi t**4i*mi !*•♦•- ft I t I > 

» Jllety l*l<k ( biigiiiK: 

< krf*|*tn^ Si*4iftrs Al* Jtilpttt ty|<e »ini*le 

fCMtMVMl«l4ai|(VtS. Iflllltt trilHIIMl 

ih.M^ni. iwl M.nUt iMltt iy pJ4k 
t IkWt^ff % JtVMUkAv 

lit|HH I Wei. IIH/2.*tl VAC . 54l/M*tl/ 
FlrttiK jlSttlvfy Apf»tor^r« \l\ .1 $A 
Rjtil«< fijfidrtnlio: 

li.ttti I Power: t u .Mt« Im » * mtttml 
litvptvm i H*n#e I ^» ti» I /'It Ml U 

Kl- I Kit J HaW IW»liMIHl/^JU|M«Hl 
I.MthHtv»lK knni Ml** »*• iltlillif* - 
ilr|«* ntk.ttl 4»pH» t<H»»JM»tt<W >f>t4-tt» 

t«M*t<);iu.HMmt 
Ty|^<'rttiliC^ttm. . 

usa: rrcii'insi ft^»t 

C'jitJtlj: !X)CtJv^il.i-Mf i<nit 



If M Cmd9 ScMttting Swppmfc 

< C! > IUf Ci-U S» onntfts (3 vtOt) 

I 4M*I S JIWVlS (5 Vtttll 

I i|(lit Pews t.S willl 

Mrt tt teal In let lace Incorporates • 9-pHi 
nuie, r active type (> tub connector on 
t«i{f «ml til iht termtnaJt. In let face cable 
available lor connectivity to scanners 
vrilh N< >* ANI> I5-Dtn tXsub 
cimrmturs. 

Il,*f Cflt SytnMttfc* Sttpotn t UPC/ 
fiAN, UltVKAN wtlhatU Mi^Cwkr 
rt Kalrmk^l < ttW Hmutka Cmk? 
Vt. t:*mU: H I. C i.le I2K; Imetlvawti 
2 14 5. Ilrssry. C'miabar. AIKT Cmlahar. 
St • .uy, til 2 1 4 5, ami G mm in hit kftnHhs 
2.45 
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tiAta si:;tiKex 

Mtir.tiul CttrpttMltitn 
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ltfil.il Kaptils. Iowa 52401 

PlM»nc: 3190690156 

I WW 553-5*171 loll fn» ItxL 3156) 

Mnrantl Data Systems, Utl. 
951 I Vnisoit Si f ft:! 
tlml 'I 

M.tiLlMin, ( >iitark» 
tiiittitU IJK3VV9 
I Immh-: ilh 477 mn 
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5 llcnnel Com* 
Hcnntl Komi 

KemlitiK. Her kshlr* RC2 OQX 

t:n|;l*im} 

riNHHR H4I7M R6I72I 

1 \\e goal ol Noraml Is 
11X1% coslomcr salufocthm. 
Customer SiMsfaction I lot Line: 
I BOU-221-9236 

* TiatlemacJcs reglstvrctl or applfeU tor in 

onniIim's «4 lite m*f hi by Noraml 

( 'in ptnaOu*. CeUai Rapitls. kiwa. U5. A. • 

9 Nttrjmt Ctw|HKatiun 199(1. 

AM tty;lilS irsvivvtl. 

9M> 32V OtU Piinled In U5-A. 

In a retxinut.fi g tffotl te Imptmv* mm pt etiucta. 
Mtw an* I Cut Mtott itMi vm tt*« <i|hi lo ch*Mi|t 
»r^*fk.»mMi» lr*itM«» ittttntjM t ftimr ftotic*. 
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Brochure entitled "RTIOOO Radio 
»ata Terminal" (Two Sides) 
Copyright 1991 by Norand Corpocati 
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RT1000 
Radio Data Terminal 



Introducing the NOKANIV* 1111000 Radii) Data Terminal, Your Lightweight 
Ou-Linc Productivity Tool lh.it Fits in Ihe Palm of Your Hand 

Norand Corporation aummut v% 
the newest addition to its family of 
products- the RTHXXI Undtti Data 
Terminal. This hand-held radio 
terminal is packet! with Ihe 
features you've been asking for 
ami offers the ad vantages of mi- 
tine, real- lime common it alio tin at a 
price jninraoleed to maximize ynttr 
company's return tin investment 

This radio fretpienry W) terminal 
is so compact and lightweight il 
can fit into your shirt pocket. No 
other terminal comes close to 
matching the value offered hy Ihe 
RTIOni Radiu t>ata Terminal 

The UTlf XX) Terminal traitors a 
•17-key alphanumeric keyboard 
with 4 soft -programmable keys, 
defined hy the application 
software and downloaded wIm*i? 
the lerminal h initialized A shift 
mode on the keyboard allows 
selection for up In R programmable 
characters alonj; with upper case 
and lower case support. I Ion 
keyboard layiMit makes it iilr.il tor 
domestic ami international 
applications retptiriuj; tmttpit* 
character sets. 

Tlie terminal incort>oratcs a 4 line 
by (rVcharacter Ittptid crystal 
display, lite larj»e characters on 
the Reflective Super Twist display 
enhance readability, even in low 
light environments. 

The innovative architecture of the 
R rilXWKadin I fctta Terminal 
includes a central processor uui| 
and analog board tncorporatinp, 
surface-mount, memorymi*t hip 
technology, tn addition, a 
patented self-contained, 
removable radio module gives Ihe 
user the flexibility to change 




o|teratinj; f letjuem y on the s|mt. 
this unit pie tmnhtlar design 
makes the Rl MUXtoue of Ihe most 
versatile, reliable, and servk cable 
prtKluils tin Ihe maikct 

Ihe K rt(XX) is the ideal thotce for 
new and iniient NOKAMIi* Kb' 
users who are look on; h»r a 
iLomp.it t, lightweight, attiat lively 
prit cd sohitioii m their data 
collet ttoii prme>i I he b.u kwartl 
and (tHWttttl lompatththty ot tin* 
R I NMt Radio I ».il j tefmiit.il 
makes lutuie u|*i;raih*s tpttt k and 
easy to implement. I his insures 
the value of your investment now 
ami for years In come. 



I l-A HJUKS: 

• Stiii) tie lo install and use 

• Interchangeable radio 
module 

• Compatible with alt 
current production 
Nnrnml* products 

• Compact functionality 
fur maximized value 



RT1000 Radio Data Terminal 

SPECIFICATIONS 



fr whirl Features: 

fram* river: Incntptiralrji .1 1 w.tll 
(1 II M ) Iretptency im*Jut,itrtl 0 M) 
ratlin transceiver ctmttutfwl dy the 
microprocessor. Type mtrpktl j*vr 
ITC Hulcs At Re gulatitm*. 
raits 2 & °0, ftivatc I .ami Mobile 
Hot Jlo Service 

>\ line * 16 charaUrr HHln livr 
Suiht fwrsl I .I'D 

Keyboard: KlaMmner 17 Vvy alpha- 
numeric with 4 s«>lt>ptuf;fa»mtiahtc 
charact<*r keys (8 sjnrt iai 4 hat .k lets 
possible with shift key cnnnjjvil) 

Annunciators? flattery rr*thar|;e 
indicator on the terminal's Ml) 

Kailto Module: Patcnlrd 

<m*M cnnl.nmi), miit tlMnj't-.tbtV 
I thaooel radmtnndoh* %vtih 
built-in receiver sellout 

Ratlin Anlcnna: Slmbmottnt, m trw to. 
antenna contMTls 1 lire* try In llw rml 
of J lie radio module 

\h np Survival: Pt-si^nnt In witlisfaml 
I loot drop In mum rrtr 

1 land Slr.tp* immtmratt** .» um«# 
rrplatrahte. rKtinc hand sli.tp it* 
511 me the fi rinin.il foody m hut*! 

Hell Attachment t*ttinl: Krmt<v.»|.l«* 
clip allows terminal In In* htMrmil 
to the belt 

Ueviee Features: 

Central Processed Unit: IrVhtt 
microcontroller 

Sniekling- Conforms to I C C Pari 15 
lor Class A computing drvkc* 

Audible Tune: AtntfMe annttwlalttf l» 
alert operator of ,m turn 

Scannrr Interface: 9-pn 

P *uhutinittlore rrmnvrtnr hir 
intnface to 5 volt scanning 
peripherals with built-in scanntuf' 

selMest 



I fi t Hostinc I >ist barr*e I X*vij;n«l In 
uilttoMml up In .MlkV lur ( l.is>( 
pn*%ltHt» 

HAM 512 1»> Irs i Kbits 

Hi IM: UK hytvs 1 d hits linaskrtl) 

Ihyjuil Htmemumt: 

Ni/c r.H/S- * » A»V « I it IVDl 
11/ IfHin tiit4ttm « 1 lft, ml 

AlHrtilt.1 I rtlf.llt J * |*< ten ml 
Wci|;M. l »2StMiiMotllHj;l 
I nvitftnutentjl Iharartemttrs: 
(ciup'taime 

(tprMJtntt t.»-t.. UTV 

I \ f In Ml" I I 

Mw.t t ;r In par I 
I Ml* |,t /tl t I 

KnlMt|;m); If m lltfJ- 
IV u» Itl < ) 

llttottdity- III In* 1 1' ; ii««mm»lviv.W); 

Altitude In IIHUIf.it I HUM iim U t •) 
,tl«*n •* m t li > • I 

lnlrfti.il t*ii t«rt Stntitr 

II. UU t y ( «IK M.md n.l it « ti <<,;, .Me 
tin Li I t.klnnimi halt* <y y h k. 

Vtil|.i|;r: 7 2 VI <* IntM.im.ill 

t >|*«*r.*l#«t|* Ihih* ItiiuiTii t l».itf;r\ 
8 htMtti lyj'K.il. I mm *l i»m t nstititH*r 
»h.ij;rttl H si.tiis/tr.uistfiiHHMiiik j**-r 
nuntittf 

It! IIM HI Itjlfrry l*J«k t li.it JtUtitt i? « 

l^t«mi.il krt l»,iij;r t iHttphte tit lt-v<« 
Itt.in ft hi mit 

I'.HllltV At k-.t*t 

*li?i lt.it »;r/i Imi);v v y\ W-i 

I n*v M nitty ImlHlilnr Vi>im| 

aiinuiHiatnr nnh«atii«^ htw haltety 
is th^i'Liyril nit-llie Ml> 



ll.ttlcry VMk C Jtaffttnj»: 

t h*iff|*m|* f*iMti« v%: AC*)tlaptLT'lyi>c 
Mni;le lriinhi.il iiMi^efS^itii muiti* 
haltery u.nk clurgcis available 

Radio C'luraclcrislics: 

Uatitaietl Tower: I wall (maximum) 

! irtpwiH y Kani;« -*5tl In «I70 Ml U 

UMKtlaKaU-. IRXIKmhI 



Mat Cutle Scanning Support: 
CCTX5V) 

Vi 4 itiltfiaserOi«ile{SV) 
l*en IVaml (5V) 

Itai ( *«t«le Symlmh^tes Htip|tt»rlinl: 
I tit . I HI w.iU.mWJ niiH. i:AN. 
I AN tth a%M tntH, 1'itih* 3*> r 
lull th-.i vol tit f>, 128. l'tt-^7 



NOIMNB 

Nm.imlt iH|*t«f.lt«t«« 

. »Sm«ii.IMiii|M- 

* **l.tt U.ij^K In*** Villi 
I'Ihuh HI U.'t 

1 ,st>i ^;t.Vr/| Ml lire h«*i. JIVit 

Mih.mhI IILim SyXi-nw, Mil. 
••SI IVntNtntSttrrt 
If lilt 9% 

MjiLImai. I htkMHi 
( MunU I IK UV» 
rtMNir. UM771MIH 

NttrantfflJICliM . 

> Ileum I t'tHttl 
lU iiih'-i HivmI 

K»sh(«h Rv »rtk>tmr KCU I >Q.X 

I ni'l MM I 

ritnm-. till Ml MI22I 

**!< Alt HMik tt k**h-m-«I «• i<WU hw 1m umtutmr* 

.«« tw »»<iM rii*^u>i c*i*|4<«.iiM«i k 

C .>In Ktf«.lv t,.w* IIS A. 

• 4»<f jh*I i «*f*«t «*»••** l«i»n All nrwt vt«l 
%J| 1 IS ItU I'lmwa mUSA. 

IKw J>» iHHrtrt muni yw fcm*mry ^Wwl 

t l>*»»|CT *»a Itj»w>» w iMwt y*m — ikt ■ 
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Brochure entitLet! "RT591G Mobile 
Mount Radio Terminal (Two Sides)* 
Copyright 1991 by Norand Corporation 



The NORAND* RT5910 Mobile Mount 
Terminal for Challenging 
Industrial Environments 



OT5910 
Mobile Mount 
Radio Terminal 



The K T5910 Mobile Mount Terminal is the newest 
member of the NORAND' Radio Frequency <RF) Vehicle 
Communications System. The RT59I0 Terminal's rugged 
design was developed for the harshest forkiift-mount 

applications. 

The Super Twist Transflective liquid crystal display 
'(LCD) of the RT5910 has graphic display capabilities for 
enhanced readability and versatility. The LCD is backlit 
using long-life fiberoptic technology. 

The display screen formatting of the RT59I0 is 
compatible with the screen formats used in the RT3210 
Radio Data Terminal and RD3990 Remote Display. The 
achievement of this application transparency allows the 
duplication of display screens without the need for host 
system software modifications. 

The RT5910 also provides 3270, 5250, 7527, and VT220 
(TCP/IP connectivity) emulation. This makes the RT59I0 
easy to integrate into your existing system and gives you 
the freedom to work directly with host data from remote 
areas of your facility. 

The RT5910 Terminal is designed to meet NEMA 3 
standards and incorporates a sealed elastomer keyboard. 
This 58-key alphanumeric keyboard has 24 functions keys 
to simplify and speed the data entry process. The over- 
sized keys are ideal for the large-handed or gloved user. 

The Mobile Mount Radio Terminal supports 5 volt 
scanning. Also, a 15-pin RS232 port allows connection to a 
variety of peripherals such as bar code printers and other 
data collection devices. 

The innovative architecture of the RT59I0 requires no 
special user programming and integrates quickly and 
easily into most host computer systems. A few command 
code additions to existing software is generally all that is 
needed to get the system up and running in your 
operation. This simple, yet comprehensive RF system 
approach from Norand is unparalleled in the industry. 




SYSTEM FEATURES 

• Long-life Super Twist Transflective 
16-line x 80-character liquid crystal display 
with graphic display capabilities 

• Multiple screen format options for 8, 10, 12, 
16, 21, and 25 line displays 

• Sealed elastomer 58-key alphanumeric with 
24 function keyboard 

• Peripheral port (sealed) 15-pin male 
D-subminiature for connection to RS232 
devices 

• Scanner interface (sealed) 9-pin 
D-subminiature connector for 5 volt scanning 

• Rugged case enclosure built to NEMA 3 
standards for harsh environments 
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PRODUCT FEATURES 

Transceiver Incorporates a 2 watt (UHF) frequency 
modulated (FM) radio transceiver controlled by a 
microprocessor. Type accepted per FCC Rules & 
Regulations, Parts 2 & 90 Private Land Mobile 
Radio Service 

Liquid Crystal Display (LCD): Super Twist Transflective 
LCD with configurable 16-line x 80-character display 
(includes positionable terminal status annunciators) with 
contrast control adjustment feature 

Backlighting: LCD is backlit using fiber optic technology 

Annunciators: TX (transmittine), RX (receiving), 
CL (communications loss), ALT (alternate), 
FUNC (function), and + (9600 baud), are displayed on 
the bottom line of the LCD 

Keyboard: Sealed elastomer 58-key alphanumeric tactile 
/eel with 24 function keys. ABC & QWERTY options 

Audio Alert: An audible buzzer which is volume 
controlled via the keyboard 

Self-Diagnostics: Performed on power-up with built-in 
user accessible diagnostics 

Static Shock Protection: RT5910 Mobile Mount Radio is 
hardened against electrostatic discharge up to 
20,000 volts 

hielding: Conforms to FCC Part 15 for Class A 
computing devices 

S232 Support: A sealed 15-pin male D-subm in iatu re 
connector allows connection to a variety of peripherals 
such as bar code printers and other data collection 
devices. Supports data rates of 1200, 2400, 4800, 9600, 
and 19,200 bps 

Terminal Emulation: 3270, 5250, 7527, VT220 (TCP/IP 
connectivity) 

Scanner Port* A sealed 9-pin D-subminiature connector 
with 5 volt scanning capability 

Power Input Connector A sealed 2-pin circular locking 
connector for power connection 

Power Conversion: Converts up to 72VDC forklift battery * 
to 12VDC operating voltage 

EPjROM: A4K 
Flash ROM: 128K 



RAM: 128K (optional loadings 128K to 768K RAM) 
PHYSICAL CHARACTERISTICS 

Terminal Size: 15" x 10.2" x 4" (LWD) 

(38.1cm x 25.9cm x 10.2cm) 

Antenna Length: 3.25 inches (8.25cm) 

Bracket Size: 13.68'* x 1 1.8* x T (LWD) 
(34.7cm x 30cm x 17.8cm) 

Weight: 13.75 pounds (6.24kg) with bracket 

9.75 pounds (4.42kg) without bracket 

ENVIRONMENTAL CHARACTERISTICS 

Operating Temperature: -22° to 122°F (-30° to 50°C) 

Storage Temperature: -40° to 158°F (-40° to 70° C) 

Humidity: 0 to 95% noncondensing 

Standards: Designed to meet UL, CSA, and NEMA 3 
standards and M1L-STD-810D 

BAR CODE SCANNING SUPPORT 

Bar Code Symbologies Supported: UPC, UPC with 
add-ons, EAN, EAN with add-ons, Code 128, Plessey, 
Code 3 of 9, Interleaved 2 of 5, Straight 2 of 5, 
Extended Code 3 of 9, Encoded 3 of 9 



Hit goal ofNoratuI is 100% customer satisfaction. 
Customer Satisfaction Hot Line: 1-800-221-9236 
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Norand International Corporation 
and Norand <U.K.) Limited 
5 Dennet Court, Bonnet Road 
Reading, Berkshire RC2 OQX 
England 

rhonc: f44> 734-861221 
FAX: (44)734-861156 



Norand Corporation 
550 Second Street S-E 
Cedar Rapids, Iowa 52401 
Phone: 319-369-3156 
1-800-553-5971 toll free (ext 3156) 

Norand Data Systems, Ltd: 
85 Citizen Court, Unit #1 
Markham, Ontario, 
Canada L6C 1A8 
Phone: 416-477-1818 
1-800-663-6157 toll free 
FAX: 416-477-2242 



• Trademark regt5tercd by Norand Corporation, Cedar Rapids. Iowa, 
USA. 

r Copyright 1991. All rights reserved. 960-338-HU Printed in U S.A. 

. In .i nwitimiing rffurt In tmpfm*i*ir pnwhicts. Norjnd Corporation rr**r>n Ihc-rifht to change 
«pn ttn Minn* *n»t teMttrr* without prw tv*k*. 
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Sinclude "main.*!" 

extern BYTE rad_tx_buf f er [ 1 ; 

extern void ( *rad_tx_rcutine) (} ; 

extern WORD rad_timer; 

extern void (*rad_timer_routine) () ; 

BYTE callsign_data[113] ; 
WORD callsign_tablet ] = 
{ 

0x3099,0x0000,0x0000, 0x0000, 0x0000,0x0000,0x0000,0x0000, 
0x0000, 0x0000, 0x0000, 0x0000 , 0x0000, 0x0000, 0x0000, 0x0000, 
0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 
0x0000, ,0x0000, 0x0000, CxOOO:, 0x:00C. CxOOOO, 0x0000,0x0000, 
0x0000, 0x0000, :x00C0, CxOOO ? . OxOOOC, 2x0000, 0x0000,0x0000, 
0x09A6, 0x09A6, 0x0000, 0x0000 . OxOASA, CxOOOO, 0x0999, 0x0196, 
0x02AA, 0x02A9, ^x02A5, Cx0293 ■ 0x2255 ■ 1x0155, 0x0156, 0x015A, 
0x016A, OxOlAA, cx056A, Cx0666 , OxOOOC , CxOOOO, 0x0000 , 0x05A5, 
0x0000, 0x0009, 0x0056, 0x0066, 0x0016, 0x0001, 0x0065, OxOOlA, 
"0x0055,0x0005, 0x00A9, Cx002€, 0x0059, GxOOOA, 0x0006, Ox002A, 
0x0069, 0x009A,C:<0019, 0x0015 , 0x0002, 0x0025, 0x0095, 0x0029, 
0x0096, 0x00A6, CxOOSA, 0x00.00 , OxOOOC 1x0000, 0x0000, 0x0000, 
. 0x0000, 0x0000, CxOOOO, OxOOOC , OxOOOC , 0x0000, 0x0000, 0x;0Q00, 
0x0000, 0x0000, CxOOOO, CxOOOO, OxGOOC t CxOOOO, 0x0000*, 0x0000, 
0x0000; 0x0000, CxOOOO, OxOOOC , 0x300 C x'-.OOOO- OxOOOO, 0x0000, 
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0x0000, 0x0000,0x0000, 0x0000,0x0000, 0x0000,0x0000, 0x0000 

}; 

extern WORD rad_callsign_timer; 



#define TWENTY^ MINUTES 120 

# define CALLS IGN_END 0 
tdefine CALLS IGN_ON 1 

#define CALLSIGNJDFF 2 

#define CALLS IGN_INCREMENT 80 

#de£ine CALLSIGN_BYTES 40 



WORD callsign_ptr; 

void callsign_set (x) 

BYTE *x; 

{ 

BYTE *temp; 
WORD i; 

callsign_ptr a 0; 
rad_callsign_timer = 0; 

temp a &callsign_data 10] ; 

while (*x) 
{ 

i = callsign_table[*x++ ] ; 

while (i) 

{ 

switch (i Sc 3) 
{ 

case 1: 

* t emp+ + =CALLSIGN_ON ; 
break; 

case 2: 

* t emp + + =C ALLS IGN_ON ; 

* t emp + + =C ALLS IGN_ON ? 

* t emp++ =CALLSIGN_ON ; 
break ; 

default: 

break ; 

} 

* temp+ + nCALLSIGN_OFF ; 
i »a 2; 

> 

* t emp++ =CALLSIGN_OFF ; 
- *temp++=CALLSIGN_OFF; 

} 

*teirip = CALLS IGN^END ; 

} 

void callsign next () 

'{ 
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} 



switch (callsign_data [callsign_ptr] ) 

case CALLSIGN_END: 

rad_timer = 0; 
post_mailbox(OxFFFF) ; 
break; 

case CALLS IGN_ON : 

rad_timer = 0; 

rad_tx_routine = callsign_next ; 
rtc_tx_init (port) ; 
break; ; 

case CALLS IGN_OFF : ; 

rad_timer =r CALLS IGN_INCREMENT; 
rad_timer_routine = callsign_next; 
break; 

} 

callsign_ptr++; 



void callsign_check() 

{ 



if ( ! rad_callsign_timer ) 



{ 



lcd_tx_status (LCD_TX_CALLSIGN) ; 

if (callsignjiatafO] !« CALLS IGN_END ) 

callsign_ptr a 0; 

port = PORTO; 

/* set up transmit */ 

ptt(port); ; 

memset (&rad_tx_buf fer, Oxlc,CALLSIGN_BYTES) ; 
rad_tx_length = CALLS IGN_BYTES; 

callsign_next (I ; 

/* wait to be finished */ 
pend_mailbox(0) ; 

Ptt_of f (port) ; 

,rad_callsign_timer = TWENTY_MINUTES; 



4 
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iinclude "main.h" 



WORD crc_table[256] 

{ 



0x0000, OxcOcl 

OxcSOl, 0x06c0 

OxccOl, OxOccO 

OxOaOO, Oxcacl 

0xd801, 0xl8c0 

0x1 eOO, Oxdecl 

0x1400, 0xd4cl 

0xd201, 0xl2c0 

OxfOOl, 0x30c0 

0x3600, 0xf6cl 

0x3c00, Oxfccl 

OxfaOl, 0x3ac0 

0x2800, 0xe8cl 

OxeeOl,- Ox2ecO 

0xe401, 0x24c0 

0x2200, 0xe2cl 

OxaOOl, OxfiOcO 

0x6600, 0xa6cl 

0x6c00, Oxaccl 

OxaaOl, 0x6ac0 

0x7800, 0xb8cl 



0xcl81, 
0x0780, 
OxOdSO, 
0xcb81, 
0x1980, 
0xdf81, 
0xd581, 
0x1380, 
0x3180, 

•0xf781, 
0xfd81, 
0x3b80, 
0xe981, 
0x2 f 80, 
0x2580, 
0xe381, 
0x6180, 
0xa781, 
0xad81, 

. 0x6b80, 
0xb981, 



0x0140, 
0xc741, 
0xcd41, 
0x0b40, 
0xd941, 
0xlf40, 
0x1540, 
0xd341, 
0x£141, 
0x3740, 
0x3d40, 
0xfb41, 
0x2940, 
0xef41, 
0xe541, 
0x2340, 
0xal41, 
0x6740, 
0x6d40, 
0xab41, 
0x7940, 



0xc301, 
0x0500, 
OxOfOO, 
0xc901, 
OxlbOO, 
OxddOl, 
0xd701, 
0x1100, 
0x3300, 
0xf501, 
Oxf fOl, 
0x3900, 
OxebOl, 
Ox2dOO, 
0x2700, 
OxelOl, 
0x€300, 
0xa501, 
Oxaf 01, 
0x6900, 
OxbbOl, 



0x03c0 
0xc5cl 
Oxcfcl 
0x09c0 
Oxdbcl 
OxldcO 
Oxl7cO 
Oxdlcl 
0xf3cl 
0x3 5c0 
0x3 fcO 
0xf9cl 
0x2 bcO 
Oxedcl 
0xe7cl 
0x21c0 
0xa3cl 
0x65c0 
0x6fc0 
0xa9cl 
0x7 be 0 



0x0280 
0xc481 
0xce81 
0x0880 
0xda81 
0xlc80 
0x1680 
0xd081 
0xf281 
0x3480 
0x3 e80 
0xf881 
0x2a80 
0xec8i 
0xe681 
0x2080 
0xa281 
0x6480 
0x6e80 
0xa881 
0x7a80 



0xc241, 
0x0440, 
0x0e40, 
0xc841, 
0xla40, 
0xdc41, 
0xd641, 
0x1040, 
0x3240, 
0xf441, 
0xfe41, 
0x3840, 
0xea41 , 
0x2 c40, 
0x2640, 
0xe041, 
0x6240, 
0xa441, 
0xae41, 
0x6840, 
0xba41, 
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OxbeOl, 
0xb401, 
0x7200, 
0x5000, 
0x9601, 
0;<9c01, 
0x5a00, 
0x8801, 
0x4e00, 
0x4400, 
0x8201, 
}; 



0x7 ecO, 
0x74c0, 
0xb2cl , 
0x90cl, 
0x56c0, 
OxSccO, 
0x9acl, 
0x48c0, 
0x8ecl, 
Ox84cl, 
0x42c0, 



0x7f80, 
0x7580, 
0xb381, 
0x9181, 
0x5780, 
0x5d80, 
0x9b81, 
0x4980, 
0x8f81, 
0x8581, 
0x4380, 



0xbf41, 
0xb541, 
0x7340, 
0x5140, 
0x9741, 
0x9d41, 
0x5b40, 
0x8941, 
0x4f40, 
0x4540, 
0x8341, 



0x7d00, 
0x7700, 
OxblOl, 
0x9301, 
0x5500, 

oxseoo, 

0x9901, 
0x4b00, 
0x8d01, 
0x8701, 
0x4100, 



Oxbdcl , 
0xb7cl, 
Ox71cO, 
0x53c0, 
0x95cl, 
Ox9fcl, 
0x59c0, 
Ox8bcl, 
0x4dc0, 
Ox47cO, 
0x81cl, 



0xbc81, 
0xb681, 
0x7080, 
0x5280, 
0x9481, 
0x9e31, 
0x5880, 
0x8a81, 
0x4c80, 
0x4680, 
0x8081, 



0x7c40, 
0x7640, 
0xb041, 
0x9241, 
0x5440, 
0x5e40, 
0x9841, 
0x4a40, 
0x8c41, 
0x8641, 
0x4040 



procdure: calc_crc 
author: Marvin Sojka 
created: 2/29/87 
history: 

purpose: calculate crc-16 values for a string of data of giv 
en length. 



on. 



paramters: 

buff — pointer to buffer array. 

len — length to calculate the crc-16 value 



returns : 

crc-16 value. 

*/ 

WORD calc_crc (buff, len) 
BYTE *buff; 

WORD len; 
{ 

WORD index, crc; 
crc = 0; 
while (len) 

{ 

index = ((crc A (*buff & Oxff ) ) & OxOOf f ) ; 
crc = ( (crc » 8) & OxOOff) - crc_table [index] ; 
len — ; 
■ buf f++; 

} 

return (crc); 

} 



WORD calc_rx_crc (crc, new) 
WORD crc; 
BYTE new; 
{. 

WORD index; 
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index = ( (crc A (new & Oxf f ) ) & OxOOf f ) ; 

return! { (crc » 8} & OxOOff) - crc.table [index] ) ; 
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#include ■main.h" 
#include <68302.h> 
#include <lcd.h> 

/* 

main 

This is the main startup routine for rtc master. 

It initialize the data for default mode. 

It checkes input paramters for usage. 
It also creates the inactivity timer task. Last thing it does 
is set down the priority of the task and call rad_main, 
the main processing loop of rtc. 

*/ 

rad_cfg_ptr rad_cfgx; 

void main(x) 
rad_cfg_ptr x; 

{. • ' 

rad_cfgx » x; 

I* Com_start {0x10) ; 

■*/ /* initial startup queues */ 

queueslstart U ; 
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/* initialize buffer start */ 
buf f is tart () ; 
merr_start () ; 

/* init LCD access */ 
lcd_startup{ ) ; 

/* init mailbox */ 
mailbox_init ( ) ; 
/* intialize RCB packages */ 
rcb_init ( ) ; 

/* initialize some rtc variables */ 
rtc_init ( ) ; 

/* initialize timers */ 
rad_timer_init ( ) ; 
/* start sec */ 
scc_setup() ; 

/* initialize statistics */ 
stats_init ( ) ; 

/* bump priority down */ 
set_priority (RTC_PRIORITY) ; 

callsign_set (&rad_cfgx->f cc_callsign [0] \ ; 

/* start the real processing */ 
rad main ( ) ; 
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#include "main.h" 
/* 

rad.c 

author Marvin Sojka 
purpose: 

Declarations for 

tocol 
V 

void (*rad_timer_routine) () ; 

rcb rcbs[MAXJTERMS] ; 

» 

WORD up_q[MAX_TERMS] ; 
WORD up_q_count; 
WORD up_flag; 
WORD rtc^slots; 

rcb_ptr crcb; 
buff_ptr cbuff ; 

WORD squelch [2]; 

V 

WORD squelch_check [2] t 



global identies used in the RTC pro 



/* index by rx_port 
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buff_ptr rtc_rx_buf f (2] ; 

BYTE *rtc_rxptr[2] ; 

BYTE *rtc_rxptrl [2] ; 

WORD rtc_rx_length[2] ; 

WORD rtc_rxx[2]; 

WORD rad_state [2] ? 

WORD rtc_rx_crc [ 2 j ; 

BYTE rad_tx_buf fer[300] ; 
WORD rad_tx_length; 
BYTE rad_rx_buf fer [300] ; 
BYTE rad_rx_bufferl[300] ; 



WORD rad_timer; 

WORD rad_inact_timeout ; 

WORD rad_callsignj:imer; 

WORD port; 
WORD base; 



/* stats */ 


LONG 


term_out_blocks [MAX_TERMS] ; 


LONG 


term_in_blocks [MAX_TERMS] ; 


LONG 


terin_out_tirneouts [MAX_TERMS] ; 


LONG 


term_in_tiineouts [MAXJTERMS] ; 


LONG 


glob_out_blocks ; 


LONG 


glob_in_blocks ; 


LONG 


glob_ out_timeouts ; 


LONG 


glob_in_timeouts ; 


LONG 


glob_interf erence; 


LONG 


glob_collisions ; 


LONG 


channel_out_blocks [4] ; 


LONG 


channel_in_blocks [4] ; 


LONG 


channel_out_timeouts (4] ; 


LONG 


channel_in_timeouts [4] ; 


LONG 


channel_interf erence[4] ; 


LONG 


channel_collisions [4] ; 
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#include "main.h" 



module: rtc_in.c 

procedure: rtc_in 

author: Marvin Sojka 

created: 2/29/87 

called by: 

rtc_main. 

calls : 

rcb_find 
rcb_free. 
rcb_alloc 

history: . 

purpose: this routine is handles the data from the host to proce 
ssed. 
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void racM.n() 
{ 

buff_ptr qbuff; 
rcb_ptr qrcb; 
WORD i; 

/* check if a buffer is available 
if not return 

V 

while ((qbuff =r check_main ( ) ) ! =NULL) 
{ 

switch ( qbuff ->type) 



{ 



e to the 



/* RF_TEST, REVERSION, and RFJDATA are queu 
terminals rcb if one is active 



case RF_DATA j 



break; 



V 

case RF_TEST: 

case RF_VERSION: 
case RF_ECHO: 

rf_data_in(qbuf f ) ; 



V 

case RF_REBOOT: 



RF_REBOOT resets the rcb 



rf_reboot_in{ qbuff) ; 
break; 



given address 

cb if one already 

e (address = -1) 

data buffer 
and if that 
led otherwise 



case RF_ENABLE; 
break; 



RF_ENABLE will allocate a rcb for a 
if one doesn't exist or resets the r 
does. A RFJENABLE for the general us 
is processed by each position in the 
corresponds to the terminal address 
position is positive then it is enab 
it is disabled. 

r f _enabl e_in ( qbu f f ) ; m 

RF_DISABLE will take a rcb* off the a 
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ctive list 



V 

case RFJDISABLE: 

if ( (qrcb = rcb_f ind (qbuf f ->address ) ) != NULL) 
{ 

rcb_free (qrcb) ; 

} 

buf f_free (qbuf f) ; 
break; 



b txq 



V 

case RF_MSTAT: 
break; 



RF_MSTAT will find the state of a rc 

1 — not active or allocated 

2 — Active 

3 — Message 

4 — Inactive with Message 



rf_mstat_in(qbuf f ) ; 



a RF_GO 



RF_HALT will stop the RTC task until 
command is received ♦ 



V 

case RF_HALT: 



buf f_free(qbuf f ) ; 
rf_halt_in<) ; 
break; 



the buffer 
rocessing 



RF_CSS passes in the data portion of 
the string to use for FCC Callsign p 



V 

case RF_CCS: 



qbuf f->data [qbuf f->length] = '\0'; 
callsign_set (fcqbuf f->data[0] ) ; 
buf f_free (qbuf f ) ; 
break; 



RT or MBA support 



FF ; 



tall]; 



RF_PORT enables BASE, AUX or DUAL_PO 



case RF^POR^T: 

rad_cfgx->base ■ qbuf f->data [0] & Ox 

if (rad_cfgx->base ==>MBA) 



{ 



rad_cfgx->mba [0] = qbuff->da 
rad_cfgx->mba[l] = qbuff->da 
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ta[2] ; 
ta[3] ; 
ta[4] ; 



rad_cfgx->mba [2] = qbuff->da 
rad_cfgx->mba • ■ ] = qbuff->da 



} 

scc_setup { ) ; 

buf f_free(qbuf f ) ; 

break; 



pport 

& OxFF; 
& OxFF; 
& OxFF; 
& OxFF; 



RF_SPEED chnages RF baud rate for su 

*/ 

case RF_SPEED: 

rad_cfgx->speed(0] = qbuf f ->data [0] 

rad_cfgx->speed[l] = qbuf f->data [1] 

rad_cfgx->speed[2] - qbuf f ->data[2] 

rad_cfgx->speed(3] » qbuf f->data[3] 

buf f_free (qbuf f) ; 
break; 



mux global statisitics 



break; 



RF_STAT will return the terminal or 

V 

case RF_STAT: 

rf_stat_in{qbuff ) ; 



mux global statisitics 



RF STAT RESET will reset terminal or 



case RF_STAT_RESET: 

rf_stat_reset_in(qbuf f ) ; 
break; 



RF_BASE_POS set remote base parametr 



EMQTE_ON; 



EMOTE_OFF; 



case RF_BASE_POS: 

if (qbuf f->data[0] & 0x01) 

rad_cfgx->remote_base[0] = R 



. else 



rad_cfgx->remote^base[0] = R 



if (qbuf f->data[0] • & 0x02) 

rad_cf gx->remote_base[l} = R 
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EMOTE_ON; 

EMOTE_OFF; 

EMOTE_ON; 

EMOTE_OFF ; 

EMOTE_ON; 

EMOTEJDFF; 
data[l] ; 
data [2] ; 
data [3] ; 
data [4] ; 



else 



rad_cfgx->remoteJbase[l] 



if (qbuf£->data(0] & 0x04) 

rad_cf gx->remote_base[2] = R 



else 



rad_cf gx->remote_base [2] = R 



if (qbuf f->data[0] & 0x08) 

rad_cfgx->remote_base[3] = R 

else 

rad_cfgx->remote_base[3] = R 

rad_cfgx->remote_of fset (0] = qbuff-> 

rad_cfgx->remote_of fset [1] = qbuff~> 

rad_cfgx->remote_of fset [2] = qbuff-> 

rad_cfgx->remote_of fset [3] = qbuff-> 

buff_free(qbuf f ) ; 
break; 



e of a 
P. 



V 

case RF_TYPE: 



RFJTYPE will return the terminal typ 
terminal that was detedted at startu 



rf_type_in (qbuf f ) ; 
breaks- 



default : 
buff_free(qbuf f ) ; 
break; 



} 



void rf_halt_in'() 
{ 

buff_ptr qbuff; 
rcb_ptr qrcb; 
WORD- i; 



/* loop until go */ 
fpr (;;) 

{ ' 
lcd_updatef ) ; 
. lcd_sys_status (RAD_HOST) ; 
/* check if a buffer is available . 
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e to the 



V 

while {(qbuff = wai t_main ( 10 ) ) ! =NULL) 
{ 

switch (qbuf f->type) 
{ 

/* RFJTEST, RF_VERSION, and RF_DATA are queu 
terminals rcb if one is active 

V 

case RF_TEST: 
case RF_DATA: 
case RF_VERSION: 
case RF_ECHO: 

rf_data_in (qbuff) ; 

break; 



RF_REBOOT resets the rcb 

V 

case RF_REBOOT: 

rf_reboot_in (qbuff) ; 
break; 



given address 

cb if one already 

e (address = -1) 

data buffer 
and if that 
led otherwise 



case RF_ENABLE: 
break; 



ctive list 



RF_ENABLE will allocate a rcb for a 
if one doesn't exist or resets the r 
does. A RF_ENABLE for the general us 
is processed by each position in the 
corresponds to the terminal address 
position is positive then it is enab 
it is disabled. 

rf_enable_in(qbuf f ) ; 

RF_DISABLE will take a rcb off the a 



case RF^DI SABLE: 

if ((qrcb = rcb_f ind jqbuf f ->address) ) 1= NULL} 

rcb_free(qrcb) ; 

> 

buff_free (qbuff) ; 
break; 
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b txq 



*/ 

case RF_MSTAT: 
break; 



RF_MSTAT will find the state of a rc 

1 — not active or allocated 

2 — Active 

3 — Message 

4 — Inactive with Message 



rf_mstat_in(qbuf f ) ; 



a RF GO 



the buffer 
rocessing 



RT or MBA support 
FF; 

ta[l]; 
ta[2] ; 
ta[3]; 
ta[4]; 



RF_HALT will stop the RTC task until 
command is received, 

*/ 

case RF_HALT: 

buff_free(qbuff In- 
break; 

case RF_G0: 

buf f_f ree(qbuf f ) ; 
return; 

/* 

RF_CSS passes in the data portion of 
the string to use for FCC Callsign p 

V 

case RF_CCS: 

qbuf f->data [qbuf f->length] s '\0'; 
callsign_set (&qbuf f->data[0] ) ; 
buf f_free( qbuf f) ; 
break; 



RF_PORT enables BASE, AUX or DUAL_PO 



*/ 

case RF_PORT: 

rad_cfgx->base = qbuf f->data [0] & Ox 

if (rad_cfgx->base == MBA) 



{ 



rad_cfgx->mba[0] = qbuff->da 
rad_cfgx->mba[l] = qbuff->da 
rad_cfgx->mba[2] = qbuff->da 
rad_cfgx->mba[;3] = qbuff->da 



} 

scc_setup () ; 

buf f_f ree {qbuf f ) ;. 
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pport 

Sc OxFF; 
& OxFF; 
& OxFF; 
& OxFF; 



break; 

/* 

RF_SPEED chnages RF baud rate for su 

V 

case RF_SPE2D: 

rad_cfgx->speed[0] = qbuf f ->data [0] 

rad_cfgx->speed[l] . = qbuf f ->data [1] 

rad_cfgx->speed[2] = qbuf f->data[2] 

rad_cfgx->speed(3] = qbuf f ->data[3] 

buf f_free{qbuf f ) ; 
break; 



mux global statisitics 



break; 



RF_STAT will return the terminal or 

V 

case RF_STAT: 

rf_stat_in(qbuf f ) ; 



mux global statisitics 



RF_STAT_RESET will reset terminal or 



case RF_STAT_RESET: 

rf_stat_reset_in(qbuf f ) ; 
break; 



RF_BASE_POS set remote base parametr 



EMOTE_ON; 



EMOTE_OFF; 



EMOTE_ON; 



EMOTE_OFF; 



EMOTE_ON; 



case RF_BASE_POS: 

if (qbuff->data[0] & 0x01) 

rad_cfgx->remote_base[0] = R 



else 



rad_cfgx->remote_base[0] = R 



if {qbuf f->data[0] & 0x02) 

rad_cf gx->remote_base[l] = R 



else 



rad_cfgx->remote_ r base[l] ■•= R 



if (qbuff->data[0] « 6x04) 

rad_cf gx->remote_base [2] = R 

else 
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EMOTE_OFF; 

EMOTE_ON; 

EMOTE_OFF; 
data[l] ; 
data [2] ; 
data [3] ; 
data [4] ; 



rad_cfgx->remote_base [2] = R 

if (qbuff->data[0] & 0x08) 

rad_cfgx->remote_base[3] » R 

else { 

rad_cfgx->remote_base[3] = R 

rad_cfgx->remote_of fset [0] = qbuff-> 

rad^cfgx->remote_of fset [1] = qbuff-> 

rad_cfgx->remote_of fset [2] ■ qbuff-> 

rad_cfgx->remote_of fset [3] = qbuff-> 

buf f_free(qbuf f ) ; 
break; 



e of a 
P. 



} 

/* 



case RF_TYPE: 



RF_TYPE will return the terminal typ 
terminal that was detedted at startu 



rf_type_in(qbuf f ) ; 
breaks- 



default : 
buf f_f ree (qbuf f ) ; 
break; 



} 



} 



rf_data_in 

checks to see if a rcb is active for this address a 
and queue data to it if possilble 



void rf_data_in(qbuff ) 
buff_ptr qbuff; 



{ 



buff_ptr temp; 
rcb_ptr qrcb; 

/* Check to see if a rcb is active for this address */ 
if ((qrcb = rcb_find{qbuf f->address) ) != NULL) 
{ * • 

/* chain if NULL, easy just queue it */ 
if (qrcb->txq « NULL) . 
qrcb->txq = .qbuff; 

else 

.{ 

/* if used for SNA then 
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and 



queue can have multiple chains 
otherwise release the current chain 

send the next one 

*/ 

if (rad_cfgx->sna) ; 

{ i 

if (qrcb->long_timer == 0) 

{ 

buf f_f ree (qrcb->txq) ; 
qrcb->txq = qbuff; 

) ; 
else 

{ . 

temp a qrcb->txq; 
while (temp->next != NULL) 
temp = temp->next; 
temp->next = qbuff; 



} 

else 
{ 



} 



buf f_free(qrcb~>txq) ; 
qrcb->txq = qbuff f 



} 

else 

{ 



qrcb->long_timer = 60; 
qrcb->inact_timer = rad_inact_timeout ; 



if (qbuf f->type == RF_ECHO) 
{ 

qrcb ■ rcb_alloc (qbuff ->address) ; 
qrcb->long_timer a 60; 

qrcb->inact_timer = rad_inact_timeout ; 
qrcb->txq=qbuf f ; 



} 

else 



buf f_f ree (qbuff) ; 



} 

/* 

rf_reboot_in 

checks for mux address* if it is then reboot all terminals 
otherwise reboot only the single terminal 

V 

void rf_reboot_in (qbuff) 
buf f_ptr qbuff ; 

{ * 

rcb_ptr qrcb; . 
WORD i; 



if ( qbuff ->address != RF_MUX) 
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{ 

/* check for already allocated terminal, if not ena 

ble one */ 

if ( (qrcb = rcb_f ind (qbuf f ->address ) ) != NULL) 
rtc_reset (qrcb) ; 

else 

qrcb = rcb_alloc (qbuf f->address) ; 

) 

else 
{ 

/* reset all active terminals */ 

for (i=0;i<MAX_TERMS;i++) 

{ 

qrcb = krcbs [i] ; 
if {qrcb- > free == RCB_INUSE) 
rtc_reset (qrcb) ; 

} 

} 

buf f_free(qbuf f ) ; 

} 



■■/* 

rf_enable_in 

will allocate a rcb for a given address 
if one doesn't exist or resets the rcb if one already 
does. A RF — ENABLE for the general use (address = -1) 
is processed by each position in the data buffer 
corresponds to the terminal address and if that 
position is positive then it is enabled otherwise 
it is disabled. 

V 

void rf_enable_in(qbuf f ) 
buff_ptr qbuff; 

{ 

rcb_ptr qrcb; 
WORD i; 

if (qbuff->address != RF_MUX) 
{ 

/* check for a valid address */ 

if ((qrcb = rcb_f ind (qbuf f->address) ) == NULL) 

{ 

if (qbuff->data[0] == 1) 

qrcb = rcb_ alloc (qbuf f->address) ; 

else 
< 

.if (qbuff->data(0] ==.1) 
{ 

if ( !(rad_cfgx->sna) ) 
... rtc^reset (qrcb) ; 

) 

else 

' rcb_free(qrcb) ; 

> 
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} 

else 

{ 



/* check for length of buffer */ 

for (i=0; i<qbuf f ->length; i++) 

{ ~ | 

/* if a rcb is not found with the address */ 

if ((qrcb = rcb_find(i)) == NULL) 

t 

/* check for an enable command */ 
if (qbuff->data[i] « 1) 

{ 

^ qrcb = rcb_alloc(i) ; 



} 

else 
{ 



} 

} 

} 

buff_free{qbuff ) ; 



/* check for a disable command */ 
if (qbuff->data[i] == 0) 
rcb_free(qrcb) ; 



* 



follows 



TA TRACTIVE) 
AGE) 
SAGE) 
TIVE) 



rf_mstat_in 

will find the state of the rcb in relation to the rcb txq as 

1 — not active or allocated ( MSTAT_NOTACTIVE ) 

2 — Active {MS 



3 Message (MSTATJ4ESS 

4 — Inactive with Message (MSTAT_INACTI VERMES 

5 ~ inactive (MSTAT_INAC 



The global use flag (address = -1) will return the value for 
all terminals. 

*/ 

void rf_mstat_in(qbuf f ) 
buff_ptr qbuff; 

{ 

rcb_ptr qrcb; 
WORD j; 
BYTE i; 

if (qbuf f->address != RF_MUX) * • ' 

( 

i « "MSTAT_NOT_ACTIVE; 
•/* check for a active terminal */ 
if ((qrcb = rcb_f ind(qbuf f->address) ) U NULL) 
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{ 

/* check for message in queue */ 
if (qrch->txq != NULL) 
{ 

/* check for inactivity */ 
if (qrcb->inact_timer == 0) 

i = MSTAT_INACTIVE_MESSAGE; 

else 

i = MSTAT_MESSAGE; 
} ! * 

else if (qrcb->inact_timer u 0) 
i = MSTAT_ INACTIVE ; 

else 

i = MSTAT_ACTIVE ; 

} 

/* send back to upper layers */ 
qbuf f->chain_status = OIC; 
qbuf f->length = 1; 
qbuf f->data[0} = i; 

/* if from is not null then assume this is 

the address for for a post of the buffer */ 
if (qbuff->from != NULL) 

post_main (qbuf f , qbuf f->from) ; 

else 

send_main{qbuff ) ; 



qbuff->data[j] = MSTAT_NOT_ACTIVE ; 

/* check all terminals for activity */ 
for (j«0; j<MAXJTERMS; 
{ 

qrcb = &rcbs [j] ; 

/* check terminal if it is allocated */ 
if (qrcb->free == RCB_INUSE) 
{ 

/* check for buffer */ 
if (qrcb->txq NULL) 
{ 

/* check for inactivity */ 
if (qrcb->inact_timer == 0) 

i = MSTAT_INACTIVE_M 
ESSAGE; 

else 

i = MSTAT_MESSAGE; 

} 

else if (qrcb->inact_timer — 0) 
i a MSTAT_INACTIVE ; 

else 

is MSTAT_ACTIVE; 
} • 
else 

. i m MSTAT_NOT_ACTIVE; 
. . qbuf f->data[ j] =. i; 



} 

else 
{ 
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qbuf f->chain_status = OIC; 
qbuf f->length = MAXJTERMS; 
/* if from is not null then assume this is 

the address for for a post of the buffer */ 
if (qbuf£->from ! = NULL) 

post_main (qbuf f , qbuf f->£rcm) ; 

else 

send_main(qbuf f ) ; 



rf_stat_in t . . 

will return the terminal or mux global statisitxcs 



void rf_stat_in(qbuf f ) 
buff_ptr qbuff; 
{ 

WORD i,k; 

if (qbuf f->addr ess == RF_MUX) 

convert_long_to_bytes (fcqbuf f ->data [GLOB_OUT_BLOCKS] , 

glob_out_b 



locks) ; 

ocks ) ; 
], 

imeouts) ; 
meouts) ; 

f erence) ; 
sions) ; 

T_BLOCKS] , 
tJblocks[i]) ; 
^BLOCKS] , 
_blocks [ i J ) ; 
TJTIMEOUTS] , 



convert_long_to_bytes Uqbuf f ->data [GLOB_IN_BLOCKS] , 

glob_in_bl 

convert_long_to_bytes(&qbuff->data[GLOB_OUT_TIMEOUTS 

glob_out_t 

convert_long_to_bytes Uqbuf f ->data [GLOB_INJTIMEOUTS] 

glob_in_ti 

convert_long_to_by tes ( &qbuf f ->data [GLOB_ INTERFERENCE 

glob_inter 

convert_long_to_bytes (fcqbuf f ->data [GLOB_COLLISIONS] , 

glob_colli 

k = STAT_SIZE; 
for (i=0;i<4; i++) 

convert_long_to_by tes { fcqbuf f ->data [k+GLOB_OU 

channel_ou 

convert_long_tb_by tea ( fcqbuf f ->datat k+GLOB_IN 

channel^in 

convert_long_to_bytes <&qbuf f ->data [k+GLOB_OU 
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channel_ou 

ccnvert_long_to_bytes Uqbuf f ->data [k+GLOB_lN 

channel_in 

convert_long_to_bytes (&qbuf f ->data [k+GLOB_IN 

channel_in 

convert_long_to_bytes Uqbuf f ->data [k+GLOB_CO 

channel_co 

k += STAT_SIZE; 



t_timeouts [i-] ) ? 
^TIMEOUTS] , 
_timeouts [i] ) ; 
TERFERENCE] , 
terference[i] ) ; 
LLISIONS] , 
llisions [i] ) ; 



} 
} 

else 

{ 

convert_long_to_bytes (&qbuf f->data [TERMJDUTJ3LOCKS] , 

term_out:_b 

locks [qbuff->address) ) ; 

convert_long_to_bytes (&qbuf f->data [TERM_IN_BLOCKS] , 

term_in_bl 

ocks [qbuf f->address] ) ; 

convert_long_to_bytes Uqbuf f->data [ TERM_OUT_TIMEOUTS 

] / 

tenn_out_t 

imeouts [qbuf f->address] ) ; 

convert_long_to_bytes Uqbuf f ->data [TERM_INJTIMEOUTS] 

$ 

term_in_ti 

meouts [qbuf f->address] ) ; 
} 

post_main (qbuf f , qbuf f->from) ; 

} 

/* • ! 

r f _s t a t _r e s e t _i n 

will reset terminal or mux global statisitics 

*/ 

void rf_stat_reset_in(qbuf f ) 

buff_ptr qbuff; 

{ 

if (qbuf f->addr ess == RF_MUX) 
stats_init { ) ; 

else 

clear_term_stats (qbuf f ->address) ; 
buf f_free (qbuf f ) ; 

} . . 

/* ■ • ■ ' ' - ; . - 

rf_type_in 

returns, the type value that the mux detected and saved in th 

e reset 



Mar 27199211:11:10 radjn,C ; Page 16 

message or powerup message from a terminal, the global use 

flag(-l) 

enables the return of all terminal type values. 

V 

void rf_type_in(qbuf f ) 

buff_ptr qbuff; 

{ 

rcb_ptr qrcb; 
BYTE i; 
WORD j; 

if (qbuf£->address != RF_MUX) 
{ 

i = 0; 

/* check for a active terminal */ 

if ({qrcb = rcb_f ind (qbuf f ->address) ) is NULL) 

I 

/* if ( (protocol_level !* 0) && 

(qbuff->address < NATIVE_LIMIT) ) 

{ 

if (qrcb-> fas trad) 
i = 2; 

else 

i = 1; 

} 

else 

i = (BYTE)qrcb->type; 



} 

else 
{ 



} 



qbuff->data{0] s i; « 
/* send back to upper layers */ 
qbuff ->chain_status = OIC; 
qbuff ->length = 1; 
qbuf f->data[0] = i; 

/* if from is not null then assume this is 
the address for for a post of the buffer 

if (qbuff->from U NULL) 

post_main (qbuff, qbuff ->from) ; 

else 

send_main(qbuf f ) ; 



/* set all terminals to inactive */ 
for ( j=0; j<MAX_TERMS; j++) 

qbuf f->data[ j] = 0; 

/* check all terminals for activity */ 

for (j«0; j<MAX_TERMS; 

{ - 

qrcb = &rcbs(j]? . , . 

/* check terminal if it is allocated */ 

if (qrcb->free as 1) 

( 

if ( (protocol_level i- 0) && 

(qbuf f->addr ess < NATIVE^ LIM 



3 
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IT) ) 



} 



if (qrcb->fastrad) 
i = 2; 

else 

i = 1; 

} 

else 

i = (BYTE)qrcb->type; 
qbuf £->data[j] = i; 



} 

qbuf f->cham_status = OIC; 
qbuf f->length = MAX_TERMS ; 
/* if from is not null then assume this is 

the address for for a post of the buffer / 
if (qbuff->from != NULL) 

post_main ( qbuf f, qbuf f->from) ; 

else 

send_main(qbuf f ) ; 



convert_long_to_bytes (x,y) 



BYTE *x; 
LONG y; 
{ 



*x++ = (y»24) & OxFF; 
* x++ = (y»16) & OxFF; 
*x++ = (y»8) Sc OxFF; 
*x++ = y & OxFF; 
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Copyright (C)1991, Norand Corporation. All Rights Reserved. 



Revision History: 

** $Log: N:/3250/rtc/src/rad_inf .c_v $ 

* i 

* Rev 1.6 27 Feb 1992 16:05:22 SOJKA 

* Dual Host Support Release and RS-422 Bug 

.* 

* Rev 1.5 18 Feb 1992 10:47:02 SOJKA 

* UIF cosmetic fixes V0.23 

* Rev 1.4 31 Dec 1991 11:22:12 sojka 

* Complied with Library V0.21. 
* 

* Rev 1.3 31 Dec 1991 10:40:04 sojka 

* Complied with Library V0.21. 
* 

* Rev 1.2 20 Nov 1991 18:36:58 sojka 

* Added Copyright Information and PVCS Log keyword. 

#■* ★ * i 



iinclude <amx581sd.h> 
#include "main.h" 

extern rad_cfg_ptr rad_cfgx; 
LONG sys_mailbox; 
AMXID mailboxid; 

send_main 1 
communicates a buffer from rtc to main task 

V 

void send_main(x) 

buff_ptr x; 

{ 

queue_put {rad_cfgx->rad_put_q, {queue_elem_ptr)x) ; 

} x 

/* 

wai.t_in .... 

wait for a packet .from main task , 
V ' 
buff_ptr wait_main{ timeout) 
LONG timeout; 

{ . • 

return ( (buf f_ptr)queue_wait (rad_cfgx->rad_in_q, timeout) j ; 



.) 
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r-'i 



safe 

* 3 



5fc = ' 



} 

/* 



check_in 

check for a packet from main task 



buff_ptr check_main( 



{ 



} 



buf£_ptr temp; . 
temp ={buff_ptr)queue_get (rad_cfgx->rad_m -: q) ; 

return (temp) ; 



void post_main{x, que) 
huffjptr x; 
queue_ptr que; 



{ 
) 

/* 
V 

post_mailbox (x) 
LONG x; 



queue_put (que, (queue_elem_ptr) x) ; 



post mailbox 



{ 



} 

/* 



sys_mailbox = x; 
ajwake(mailboxid) ; 



pend mailbox 



LONG pend_mailbox(x) 
LONG x; 



{ 



sys_mailbox = 0; 
ajwaprO ; 
if (x==0) 

ajwait 0 ; 

else 

ajwatm(x) ; 
return (sys_mailbox) ; 



} 



void mailbox_init () 



{ 
1 



sysjmailbox = 0; 
maiiboxid = ajtkidO; 
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Revision History: 




I; ** $Log: N: /3250/rtc/src/rad_lcd.c_v $ 

* * 




* Rev 1.6 27 Feb 1992 16:05:44 SOJKA 

* Dual Host Support Release and RS-422 Bug 
★ 




* Rev 1.5 18 Feb 1992 10:47:22 SOJKA 

* UIF cosmetic fixes V0.23 
* 


• 


* Rev 1.4 31 Dec 1991 11:22:34 sojka 

* Complied with Library V0.21. .J*?* - ' '< 
* 




* Rev 1.3 31 Dec 1991 10:40:24 sojka 

* Complied with Library V0.21. 
* 




* Rev 1.2 20 Nov 1991 18:37:20 sojka 

* Added Copyright Information and PVCS Log keyword. ' - 




**★*/ 


# include "main. h * 
#include <lcd.h> 




BYTE LCD_tx_status [] = 9 S?DTVR*C W ; 
BYTE LCD_rx_status [] = " GTC ■ ; 
BYTE LCD_config{] = " RDMSX " ; 




/* 

routines to support the LCD display for RTC 

V 




WORD lcd_lock; 




/* 

lcd_startup 

called at RTC startup to initialize LCD access 

v 




void lcd_start'up{ ) 

{ • - 
/* get connection */ 
LCD_start () ; 

if (lcd_lock = LCD_lock (CHECK LOCK)) 
{ 
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LCD_clear ( ) ? 
LCD_cursor_of f () ; 

LCD_printf ("ADR T R HB P SPD PR STAT"); 

} 

} 

void lcd_update ( ) 
{ 

WORD i; i 

/* release lock */ 
LCD_unlock ( ) ; 

/* check for access */ 

if ((i = LCD_lock(CHECK_LOCK) ) && (!lcd_lock)) 
{ 

LCD_clear { ) ; 
LCD_cursor_of f ( ) ; 

LCD_printf { "ADR T R HB P SPD PR STAT"); 

} 

lcd_ lock = i; 

} 

/* 

lcd_addr 

display addr on led display 

*/ 

void lcd_addr (addr) 

WORD addr; 

{ 

if (lcd_lock) 
{ 

LCD_set_cursor (1,0) ; 
LCD_printf ( " %03d" , addr) ; 

} 

} 

/* 

lcd_tx_status 
display tx type 

*/ 

void lcd_tx_s tatus (status ) 

WORD status; 

{ 

if (lcd_lock) 
{ 

LCD_set_cursor (1,4); 

LCD_putc (LCD__tx_status [status] ) ; 

} ... 

} 

/* ■ " 

lcd_rx_s tatus ! 
display rx type 

*/ 

void lcd_rx_status (status) 
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WORD status;. 
{ 

if (lcd_lock) 
{ 

LCD_set_cursor (1,6); 

LCD_putc (LCD_rx_status [status] ) ; 

} 

} 

/* 

lcd_heartbeats 
display # heartbeats 

*/ 

void lcd_heartbeats (heartbeats) 

WORD heartbeats; 

{ 

if Ucd.loclO 

{ 

LCD_set_cursor (1,8); 
LCD_printf ("%2d", heartbeats) ; 

> 

} 

/* 

lcd_port 

display port accessing number 

*/ 

void lcd_port (port) 

WORD port; 

{ 

if (lcd.lock) 
{ 

LCD_set_cursor (1,11); 
LCD_putc(port + '0') ; 

} 

) 

/* 

lcd_speed 
display rf speed 

*/ 

void lcd_speed( speed) 

WORD speed; 

{ 

if (lcd_lock) 
{ 

LCD_set_cursor (1,13); 
if (speed == LCD_4800) 

LCD_puts((BYTE *)"4.8'); 

©Is© 

LCD_puts( (BYTE *)"9.6"); 

> 

} 

..'/* 

lcd_co.nfig 
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display config information 

*/ 

void lcd_config (config) 

WORD config; 

{ 

if (lcd_lock) 
( 

LCD_set_cursor (1,17) ; 
LCD_putc(LCD_config [config] ) ; 

} 



Paae 4 



r. jrs- 

y i 



1 cd_sy s_s t a t us 

indicates good, bad radio or bad host 

V 

void lcd_sys_status (status) 

WORD status; 

{ 

if (lcd_lock) 
{ 

LCD_set_cursor {1,20} ; 

switch (status) 

{ 



case RAD_GOOD: 

LCD_puts ( (BYTE * ) "GOOD- ) ; 
break; 



3s iff 



case RAD_RADIO : 

LCD_puts{ (BYTE *)"BASE"); 
break; 



case RAD_HOST: 

LCD^putS ( ( BYTE * ) "HOST* ) ; 
break; 
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/******************************************************************* 
***** 

Copyright (C)1991, Norand Corporation. All Rights Reserved. 
Revision History: 

** $Log: N: /3250/rtc/src/rad_main . c_v $ 

* ♦ 

Rev 1.6 27 Feb 1992 16:05:36 SOJKA 

* Dual Host Support Release and RS-422 Bug 
* 

* Rev 1.5 18 Feb 1992 10:47:14 SOJKA 

* UIF cosmetic fixes V0.23 
* 

Rev 1.4 31 Dec 1991 11:22:26 sojka 

* Complied with Library V0.21. 
* 

* Rev 1.3 31 Dec 1991 10:40:18 sojka 

* Complied with Library V0.21. 
* 



* Rev 1.2 20 Nov 1991 18:37:12 sojka 

Added Copyright Information and PVCS Log keyword. 



* 



*************************** ***************************************** 
★ ***/ 



# include "main.h" 
/* 

rad_main 

procesing loop for rtc 

*/ 

void radjmainO 
{ 

for {;;) 
{ 

lcd_update ( ) ; 
callsign_check ( ) ; 
rad_in { ) ; 

rtc_main( ) ; 

} 

} 
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^***»****************«***********»*********«**»********************' 
* * # * . 

Copyright (C)1991, Norand Corporation, Ail Rights Reserved. 



Revision History: 

** $Log: N:/3250/rtc/src/rad_rcb.c_v $ 

* Rev 1.6 27 Feb 1992 16:05:48 SOJKA 

* Dual Host Support Release and RS-422 Bug 
* 

Rev 1.5 18 Feb 1992 10:47:26 SOJKA 

* UIF cosmetic fixes V0.23 
★ 



* Rev 1.4 31 Dec 1991 11:22:40 

* Complied with Library V0.21. 



sojka 



* Rev 1.3 31 Dec 1991 10:40:30 sojka 

* Complied with Library V0.21. 
★ 

* Rev 1.2 20 Nov 1991 18:37:22 sojka 

* Added Copyright Information and PVCS Log keyword. 

** ★ ★ j 



ffinclude "main.h" 



/* 

module : rad_rcb . c 
author: Marvin Sojka 
created: 2/29/87 
history: 

purpose: handles initialize, allocating, freeing and finding rcb 

' s . 

rcb_alloc 
rcb_f ree 
rcfo_find 
. rcb_init 

*/ • 

/* . . 

procdure: rtc_alloc 

author: Marvin Sojka 
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created: 2/29/87 

called by: 
rtc_main 

rtc_in j 
rtc_reset ' 

calls: 
none 

history: 

purpose: This is allocs a rcb with the address passed. If no rc 

b is 

available then a NULL is returned. 

*/ 

rcb_ptr rcb_alloc (address) 

WORD address; 

{ 

WORD i; 
rcb_ptr qrcb; 
BYTE *k; 

if (address >= MAXJTERMS) 

return NULL; 
else if (rcbs (address] . free == 0) 

{ 

qrcb a fcrcbs [address] ; 
qrcb->free ■ 1; 
qrcb->address = address; 
qrcb->state = RESET_STATE; 
qrcb->vr = 0; 
qrcb->vs = 0; 
. qrcb->txq = NULL; 
qrcb->rxq = NULL; 
qrcb->rx_length = 0; 

qrcb->retrys = 0; 

qrcb->inact_timer = rad_inact_timeout ; 
qrcb->long_timer = 60; 
qrcb->last_base = -1; 
qrcb->last_speed = -1; 
return (fcrcbs [address] ) ; 

} 

return (NULL) ; 

} 

./* . / ; 

procdure: rtc^find 

author: Marvin Sojka 

created: 2/29/87 

called by: 

rtc_main 



) 

Mar 271992 11:12:36 rad_rcb.C Page 3 

rtc_in 

calls: 
none 

history: 

purpose: This is routine will locate a rcb with a given address 
if the 

rcb exists. If the rcb exists, the address of the rcb 

is 

returned. Otherwise NULL is returned* 

*/ 

rcb_ptr rcb_find (address) 

WORD address; 

{ 

if (address >= MAX_TERMS) 
return (NULL) ; 
else if (rcbs [address] . free « 1) 

return (&rcbs (address] ) ; 
else 

return (NULL) ; 

} 

/* 

procdure : rtc_f ree 

author: Marvin Sojka 

created: 2/29/87 

called by: 
rtc_main 
rtc_in 
rtc_reset 

calls : 
none 

history: 

purpose: This is frees a rcb for other uses. 

V 

void rcb_free(xrcb) 

rcb_ptr xrcb; 

( 

buf f_free (xrcb->txq) ; 
buf f^freetxrcb^rxq) ; 
xrcb->fre.e = 0; 

> 



/* 

procdure: • rtc_init 
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author: 4 Marvin Sojka 

created: 2/29/87 

called by: 
main 

calls: 
none 

history: 

purpose: This is routine initialize the whole of the rcb's* avail 
able, 

V 

void rcb_init() 
{ 

WORD i; 

for (i=0?i<MAX_TERMS;i++) 

{ " 

rcbs [i] . free * 0 ; 
rcbsfij.txq = NULL; 
rcbs [ i ] . rxq = NULL ; 
} 

} 



Mar 27 1992 11:13:02 rad Stat.C Page 1 

Copyright (C)1991, Norand Corporation. All Rights Reserved. 
Revision History: 

** $Log: N:/3250/rtc/src/rad_stat .c_v $ 

* Rev 1.6 27 Feb 1992 16:06:20 SOJKA 

* Dual Host Support Release and RS-422 Bug 
★ 

* Rev 1.5 18 Feb 1992 10:48:00 SOJKA 

* UIF cosmetic fixes V0.23 
★ 

* Rev 1.4 31 Dec 1991 11:23:12 sojka 

* Complied with Library V0.21. 

* Rev 1.3 31 Dec 1991 10:41:00 sojka 

* Complied with Library V0.21. 
* 

* Rev 1.2 20 Nov 1991 18:37:56 sojka 

* Added Copyright Information and PVCS Log keyword. 

******************************************************************** 
* * ★ * J 



#include "main.h" 



void stats_init { ) 

{ 

memset (term_put_blocks, 0,MAX_TERMS*sizeof (LONG) ) ; 
memset (ternuin_blocks, 0,MAX_TERMS*sizeof (LONG) ) ; 
memset ( term_out_timeouts, 0,MAX_TERMS*sizeof (LONG) ) ; 
memset (term_in_timeouts, 0,MAXJTERMS*size'of (LONG) ) ; 

memset (channel_out_blocks, 0, 4*sizeof (LONG) ) ; 
memset (channel_in_blocks, 0, 4*sizeof (LONG) ) ; 
memset (channel_out_timeouts, 0, 4*sizeof (LONG) ) ; 
memset (channel_in_timeouts, 0, 4*sizeof (LONG) ) ; 
memset (channel_interf erence, 0, 4*sizeof (LONG) ) ; 
memset.(channel_collisions, 0,4*sizeof (LONG) ) ; 

glob_out_biockssb; 
glob_in_blocks=0; 
glob_out__timeouts=0; 
glob_in_timeouts=0 ; 
glob_inter f erence=0 ; 
glob_jcollisions=0; 

) 
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rad_callsign_timer — ? 
for (i=0;i<MAX_TERMS;i++) 
{ 

qrcb = &rcbs [i] ; 
if {qrcb->free == RC3_INUSE) 
{ 

if (qrcb->inact_timer) 
{ 

qrcb->inact_t imer — ; 

if { (qrcb->inact_timer ==0) &fic 
(qrcb->txq != NULL) 
(qrcb->txq->type == RF_ECHO) ) 

{ 

rtc_reject_echo(qrcb) ; 

} 

} 

if (qrcb->long_timer) 

qrcb->long_t imer — ; 

} 

} 

} 

/* 

procdure : rad_t imer_ini t 
author: Marvin Sojka 
created: 2/29/87 
history: 

7/11/90 mis modified for 68302 

called by: 
main 

calls: 
none 

purpose: This routine sets up the timer interrupt and the 80186 
timer. 

*/ 

BYTE rad_timer_tag[] = •RITX-; 

void rad_timer_init ( ) 

{ 

LONG status; 

sc_gtime = (LONG *) 0x440; 

. /* initialize the soft timers */..-.. 
rad_timer =0; 1 
rad_inact_timeout = 3; 

/* initialize the timers */ 
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set^interrupt_anuc(INTJTIMER2, (LONG) timer_interrupt , &timer_in 

t); 

ajdiO ; 

TIMER2_PTR->trr = (WORD) (CLOCK_SPEED/1000) ; 
TIMER2_PTR->tmr = TIMER_RST + 

TIMER_CLOCK_MASTER + 
TIMER_FRR + 
TIMER_ORI; 

TIMER2_PTR->ter = TIMER_EVENT_REF+TIMER_EVENT_CAP; 
ISR_PTR = INT_TIMER2_BIT; 
IPR_PTR = INT_TIMER2_BIT; 
IMR_PTR | = INT_TIMER2_BIT; 
ajeiO ; 

/* create interval timer */ 

rad_timer_tag[3] s '1' + rad_cf gx->port ; 

status « ajtmcre(&rad_inactid,TEN_SECONDS, rad_inact # 

(struct tuser *) get_a5 { ) , (ch 

ar *) rad_timer_tag) ; 

if (status != 0) 

merr^writeCRTC %d RAD_TIMER_INIT FAILED %ld\r", 

rad_cf gx->port , status ) ; 

ajtmwr (rad_inactid, TEN_SECONDS) ; 

} 
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* * * * 

Copyright (C)1991, Norand Corporation, All Rights Reserved. 

Revision History: ' 
** $Log: N:/3250/rtc/src/rtc_acti.c_v $ 

* Rev 1.6 27 Feb 1992 16:06:16 SOJKA 

* Dual Host Support Release and RS-422 Bug 
★ 

* Rev 1.5 18 Feb 1992 10:47:56 SOJKA 

* UIF cosmetic fixes VQ.23 
★ 

* Rev 1.4 31 Dec 1991 11:23:08 sojka 

* Complied with Library V0.21. 
★ 

* Rev 1.3 31 Dec 1991 10:40:56 sojka 

* Complied with Library V0.21. 
★ 

* Rev 1.2 20 Nov 1991 18:37:52 sojka 

* Added Copyright Information and PVCS Log keyword. 

*******«********+********++**********++**^ 

* * * * I 



#include "main.h" 
/* 

procdure: rtc_rcv_data 

author: Marvin Sojka 

created: 2/29/87 

called by: 
rtc_rx 

calls : 
none 

history: 

purpose: This is routine handles the placement of data from 
the rx_buffer into a temporary buffer for used by 
the system. 

returns: TERROR_EVENT if a chaining error is detected. 
D0_EVENT if no buffers are available. 
D1_EVENT if no length error has occurred. 
D2_EVENT if an length error has occurred. 
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V 

WORD rtc_rcv_data (command, length) 
BYTE command; 
WORD length; 
( 

WORD event; * 

/* check for a chain error */ 
if ((crcb->rxq == NULL) 

( I (command & FIC) ) ) 

event = TERROR_EVENT; 
else if ( (crcb->rxq != MULL) && 
(command & FIC) ) 

event = TERROR_EVENT; 

/* check for no buffers */ 
else if (next_rx_buf fer ( ) == 0) 
event = D0_EVENT; 

else 

{ 

/* setup the parameters */ 

cbuf f ->chain_status = command & OIC; 

cbuf f-> type = RF_DATA; 
cbuf f->address = crcb->address; 
event = D1_EVENT; 
cbuf f->length = length; 

} 

return (event) ; 

} 

/* 

procdure : rtc_accept_data 

author: Marvin Sojka 

created: 2/29/87 

called by: 

r t c_norm_s t a t e 

calls: 
none 

history: 

purpose: This is handles queuing data that was created by rtc_rc 
v_data to 

the rcb. if buffer is Lie then the data is sent on. 

* / , .... , . 

/ j * 

WORD rtc_accept_data ( ) 

{ * 

buff_ptr tempi; 
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crcb->last_base = base; 
crcb->last_speed a scc_baud[base] ; 

t erm_in_blocks [ crcb->address ] ; 
channel_in_blocks [base] ++; 
• glob_in_blocks++; 

. crcb->rx_length +- cbuf f ->length; 
if (crcb->rxq == MULL) 

crcb->rxq=cbuf f ; ' 1 

. else 
{ 

tempi = crcb->rxq; 

while (templ->next !- NULL) 

tempi = templ->next; 
templ->next = cbuff; 

} 

cbuff->next = NULL; 

if (cbuf f->chain_status & LIC) 
{ 

crcb->rxq->f rom = (queue_ptr) crcb->time; 
rtc_data_indication (crcb->rxq) ; 
crcb->rx_length = 0; 
crcb->rxq = NULL; 

} 

} 

void rtc_accept_special ( ) 
{ 

crcb->last_base ■ base; 
crcb->last_speed = scc_baud[base] ; 

term_in_blocks [ crcb->address ] ++ ; 
channel_in_blocks [base] ++; 
glob_in_blocks++ ; 

if (crcb->txq->type == RF_ECHO) 
( 

cbuff->type - RF_ECHO; 

post_main (cbuf f , crcb->txq->f rom) ; 

} 

else 

rtc_data_indication (cbuf f ) ; 

} 

/* 

rtc_re j ect_echo 

sent a negative response to a echo command 

V 

void rtc_reject_echo(qrcb) . . 

rcb_ptr qrcb; 

{ 

buff_ptr temp; 

*.•'"•" i 

temp = qrcb->txq; 
qrcb-^txq = temp->next; 
temp->next = NULL; 
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f PTTtr> — !> 1 print - H s 0: 

post main ( temp, temp- > from) ; 

} 




/* 1 
procaure : rcc_rcv_cesc 




auLiiUi • rial v lii ou j iva 




created: 2/29/87 


- 


called by: 
rtc_rx 




calls: 




history: 




purpose j inxs is tout.ine nanuies ens input, ul a lcol 

the 

terminal . 


L L CXlUc A. L tjill 


I returns: D0_EVENT if no buffers are available. 

TEST_EVENT if no length error has occurred, 
D2_EVENT if an length error has occurred. 




V 

rtc_rcv_test (length) 

WORD length; 

{ 

BYTE *data; 
BYTE *xdata; 






/* check for buffer */ 
if (next_rx_buffer() mm 0) 
event = D0_EVENT; 

else 
{ 

/* get buffer to stuff data into */ 
cbuf f ->chain_status s OIC; 
cbuff->type = RF_TEST; 
cbuf f->address a crcb->address; 
event '= TEST_EVENT; 
cbuf f ->length = length; 

} 

return ( event ) ; 

\ 
/ 








/* 

procdure: rtc_rcv_version 




author: Marvin Sojka 




created: 2/29/87 
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called by: 
rtCi.rx 

calls : 
none 

history: 

purpose: This is routine handles the input of a version frame fr 
om the 

terminal. 

returns: D0_EVENT if no buffers are available* 

VERSION_EVENT if no length error has occurred. 
D2_EVENT if an length error has occurred • 

V 

rtc_rcv_version ( length) 

WORD length; 

{ 

WORD event; 

/* check for buffers available */ 
if (next_rx_buf fer ( ) == 0) 
event = D0_EVENT; 

else 
{ 

/* get buffer to stuff data into */ 
cbuf f ->chain_status = OIC; 
cbuff->type = REVERSION; 
cbuf f ->address = crcb->address ; 
event = VERS ION_EVENT ; 
cbuf f ->length « length; 

} 

return (event) ; 

} 



/* 

procdure : rtc_reset 

author: Marvin Sojka 

created: 2/29/87 

called by: 
rtc^main 

calls: 

" rcb_f ree 
rcb_alloc 

history: 

purpose: This is routine handles the reset of a rcb.into a initi 
al state . 
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V 

void rtc_reset (qrcb) 

rcb_ptr qrcb; 

{ 

buff_ptr temp, tempi; 

temp = qrcb->txq; 
tempi = NULL; 
while (temp) 
{ 

if (temp->type == RF ECHO)' 

{ ~ : 

templ->next = temp; 

tempi = temp->next; 

temp->next = NULL; 

temp->iength =0; 

post_main{temp, temp->from) ; 

temp s tempi; 

} 

else 
{ 

tempi = temp; 
temp = temp->next; 

} 

} 

buf f_free(qrcb->txq) ; 
buf f_free<qrcb->rxq) ; 
qrcb->state = RESET_STATE; 
qrcb->vr =0; 
qrcb->vs « 0; 
qrcb->txq = NULL; 
qrcb->rxq = NULL; 
qrcb->rx_length = 0; 

qrcb->last_base = base; 

qrcb->last_speed = sccjbaudfbase] ; 

/* 

procdure : rtc_done 
author: Marvin Sojka 

created: 2/29/87 

♦ 

called by: 
rtc_main 

calls: 

rtc_rsp_state 
rtc_version_sta<te 

rtc_test_state . 
history: 

purpose: This is routine handles the completion of a request fro 



Mar 27 1992 11:13:33 



rtc acti.c 



Page 7 



m the 



. host. If type — 1 then a RF_DONE message is sent to t 



he host, 
V 

void rtc_done(type) 
{ 

bu£f_ptr temp, tempi; 

temp = crcb->txq; 
crcb->txq = crcb->txq->next ; 
• temp->next = NULL; 

term_out_blocks [crcb->address] ++; 
channel_out_blocks [base] ++; 
glob_put_blocks++ ; 

if (type) 
{ 

temp->address = crcb->address; 
temp->chain_status = OIC; 
temp->type = RF_DONE; 
send_main{ temp) ; 




} 

else 



buf f_free(temp) ; 



} 



^ J 
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* *** 

Copyright (C)1991, Norand Corporation. All Rights Reserved, 
Revision History: 

** $Log: N:/3250/rtc/src/rtc_idle.c_v $ 
* 

Rev 1,6 27 Feb 1992 16:05:54 SOJKA 

*'Dual Host Support Release and RS-422 Bug 
★ 

* Rev 1.5 18 Feb 1992 10:47:32 SOJKA 

* UIF cosmetic fixes V0.23 

* Rev 1.4 31 Dec 1991 11:22:46 sojka 

* Complied with Library V0.21. 
* 

* Rev 1.3 31 Dec 1991 10:40:36 sojka 

* Complied with Library V0.21. 
* 

Rev 1.2 20 Nov 1991 18:37:28 sojka 

* Added Copyright Information and PVCS Log keyword. 



Sinclude "main.h 11 
/* 

module: rtc_idle.c 

procedure : rtc_idle 

author: Marvin Sojka 

created: 2/29/87 

called by: 

rtc_main. 

calls : 

none . 

history: 

purpose: this, routine is called the first thing after a up comma 
nd - 

for each device in the up_q. This routine will handlin 

g 

, setting the event that is ocurring from the idle state. 
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returns : 

IDLEO_EVENT nothing on crcb->txq queue. 

IDLE1_EVENT data on crcb->txq and LIC. 

IDLE2_EVENT data on crcb->txq and -LIC, 

IDLE3_EVENT test frame on crcb->txq 
IDLE4_ EVENT — version frame on crcb->txq. 
TIMEOUT_EVENT — invalid data on crcb->txq. 



rtc_idle() 
{ 

buff_ptr temp; 
WORD event; 



/* if no buffer then IDLEO_EVENT */ 
if (crcb->txq == NULL) 
event = IDLEO_EVENT; 
else if (crcb->state — ECHO_STATE) 
event = TIMEOUT_EVENT; 

else 
{ 

/* Check Type for IDLEX_EVENT Type */ 
switch (crcb->txq->type) 
{ 

case RFJDATA: 

/* Check to see if Last in Chain */ 
if (crcb->txq->chain_status & LIC) 
event = IDLE1_EVENT; 

else 

event = IDLE2_EVENT; 
break; 

case RF_ECHO: 
case RFJTEST: 

event = IDLE3_EVENT; 
break; 

case RF_VERSION: 

event = IDLE4_EVENT; 
break; 

default: 

event « TIMEOUT_EVENT; 
break; 

} 

} 

return (event) ; 
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Copyright {CJ1991, Norand Corporation. All Rights Reserved. 



Revision History: 
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#include "main.h" 



/* 

procdure : rtc_reset_indication 

author: Marvin Sojka 

created: 2/29/87 

called by: 
rtc_main 

calls: 
none 

history: 

purpose: This is creates a RF_REB00T buffer for use by the host.' 

V: 

rtc_rese Vindication ( ) 
{ 

buf f_ptr .temp, i ; 

/* if sna is not active and there is nothing on the txq then 



. ___ _ • _ ■■ . ■■ • ... ; _ *j ■ - 
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send a reset to the upper layers. 1 

*/ . ! 

temp = buff.getO; , 
temp->address = crcb->address ; 
temp->chain_status = OIC; 
temp->type = RF_REBOOT; 
temp->length » 1; 
temp->data(0] ■ crcb->type; 

send_main(temp) ; 

}. 
/* 

procdure: rtc_data_indication 

author: Marvin Sojka 

created: 2/29/87 

called by: 

rtc_accept_data 
r t c_ ver s i on_s t a t e 
r testes testate 

calls: ^ 
none 

history: 

purpose: This is creates a passes data buffers to the HOST. 

'*/ 

rtc_data_indication {nbuf f ) 
buff_ptr nbuff; 

send_main(nbuf f ) ; 

} 



> 
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# include "main.h" 



WORD scc_baud[] = {BAUD48G0, BAUD4800 , BAUD4800 , BAUD4800} ; /* index by 
base */ 

WORD up_inactive_count ( ] = {0,0,0,0}; 

/* index by base */ 
WORD fup_inactive_count {] = {0,0,0,0); 

/* index by base */ 
word slot{J = (1,1,1,1}; 

/* index by base */ 
WORD fslotU a (1,1,1,1); 

/* index by base */ 



void rtc_init { ) 
{ 

rtc_rx_buf f [0] = buff_get(); 
rtc_rx_buf f [1] a buff_get(); 

/* disable squelch checking in assembly routines */ 
squelch_check[0] = 0; 
squelch_check[l j =0; 
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port 
base 

rtc_rxx[0] 
rtc_rxx(l] 
rtc_slots 



= 0; 
= 0; 

= 0; 
= 0; 

= RTC_MIN_SLOTS ; 



1 

M 

m 

O 
hi 

m 

o-.. 
ru 
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#include "main.h" 
LONG *sc_gtime; 

#define NULL_DELAY 5 
#define WAIT_DELAY 20 
/* 

module: rtc_main.c 
procdure: rtojnain 
author: Marvin Sojka 
created: 2/29/87 
history: 

purpose: main loop for rtc primary protocol. The sequence is si 
mple. 

rtc_main first calls rtc_switch to decide on speed and 

port. 

rtc_main will then call rtc^up to send a unnumbered pol 

1. 

The responding devices are in up_q and the count is in 
up_q_count. Each entry in up_q is then polled until no 
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thing is 

left to communicate to it for. It the terminal has jus 

t been 

reseted or connected then a corresponding indication is 

sent to 

the higher layers. 

*/ 

void rtc_main() 
{ 

WORD event , i , j ; 



rtc_switch( ) ; 

/* send a unnumbered poll and see if any devices are out there * 

/ 

rtc_up ( ) ; 

/* check each member of the up_q for activity */ 

for { j=0; j<up_q_count ; j++) 

{ 

/* make sure the device is defined */ 
if ((crcb = rcb_find(up_q[j] & 0x7F) ) II 
(crcb = rcb_alloc(up_q[ j] & 0x7F) ) ) 

{ 

lcd_addr <crcb->address) ; 

if (crcb->rxq == NULL)- 

crcb->time = *sc_gtime; 

crcb->retrys a 0; 

if (up_q[j] & 0x80) 

crcb->retry_max = 1; 

else 

crcb->retry_max = 3 ; 
/* get idle state event */ 
event = rtc_idle( ) ; 
/* run event thru state machine */ 
while ((i = rtc_prifsm( event )) =- NOT_DONE) 
event = rtc_receive ( ) ; 



} 



void rtc_rx_startO ( ) 

{ 

/* clear rts */ 
ptt_off (port) ; 



/* set delay for rtc_rx_initialization routine */ 
rad_timer = NULL_DELAY; 
rad_tiiner_routine = rtc_rx_startl ; 



} 

void rtc_rx_startl { ) 



_ 3 : — J 
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e]; 



} 

/* 



if ';rad_cfgx->remote_base[base] == REMOTE_ON) 

rad_timer = WAITJ3ELAY + rad_cf gx->remote_of f set [bas 

else 

rad_timer = WAIT_DELAY; 
rad_timer_routine = rad_timeout ; 
if (rad_cfgx->base == MBA) 

{ 

if { (rad_cfgx->mba[base] & PORTA) == PORTA) 

rtc_rx_init ( PORTO ) ; 
if ( {rad_cfgx->mba[base] & PORTB) == PORTB) 

rtc_rx_init ( PORT1 ) ; 

} 

else 

rtc_rx_init (port) ; 



rtc_receive 

delays RX_DELAY time 

starts rtc_rx 

wait for block_delay_timeout 



V 

WORD rtc_receive ( ) 



{ 



AB) 



PORTA) 
PORTB) 



WORD event; 

/* wait for receive value */ 
event = pend_mailbox(Q) ; 

/* if timeout leave as is else check receive buffer */ 
if (event == TX_TIMEOUT_EVENT) 

{ 

event = TI MEOUT_E VENT ; 

} 

else if (event 1= TIMEOUT_EVENT) 
{ 

if (rad_cfgx->base == MBA) 
{ 

if ( (rad_cfgx->mbalbase} & MB A.MAS K) == PORT 
( 

if ((event = rtc_rx(0)) == (WORD)-l) 
event = rtc_rx(l); 

} ' 

else if ( (rad_cfgx->n\ba[basej &.MBA_MASK) == 

.event s rtc_rx(0); 
else if ( (rad_cfgx->mba[base] & MBA_MASK) == 

event = rtc_rx(l) ; 

} . 
else 



V 
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event = rtc_rx(port) ; 




/* 


receive error is a timeout */ 





if (event 1= TIMEOUT_EVENT) 

lcd_rx_status { LCD_RX J300D ) ; 
crcb->inact_timer = rad_inact_timeout ; 
crcb->long_timer = 60; 

} 

else 

lcd_rx_status (LCD_RX_CRC_ERROR) ; 

if {crcb->txq ! = NULL) 

{ 

term_out_timeouts [crcb->address] ++; 
channel_out_timeouts [base] ++; 
glob_out_t imeouts++ ; 

} 

else 

term_in_timeouts [crcb->address] ++; 
channel_in_timeouts [base] ++; 
glob_in_timeouts ; 

} 

} 

} 

else 

{ 

lcd_rx_status(LCD_RX_TIMEOUT) ; 
crcb->retrys++; 

if (crcb->retrys < crcb->retry_max) 
event = rtc_idle{ ) ; 

else 
{ 

crcb->last_base = -1; 
event = TIMEOUTJSVENT ; 

} 

if <crcb->txq != NULL) 

term_out_timeouts [crcb->address}++; 
channel_put_timeouts [base] ++; 
glob_put tiraeouts++; 

} 

else 

term_in_timeouts [crcb->address] ++; 
channel_in_timeouts [base]++; 
glob_in_t imeou t s ++ ; 

} 

return (event) ; 

} 



/* 
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procdure : rad_t imeout 

author: Marvin Sojka 

created: 2/29/87 

history: 

called by: 

r t c_e v en t_ t i me r 

calls : 

none ♦ 

purpose: Sends a TIMEOUT_EVENT message to mailbox when the* 

rf_timer expires and rf_timer_routine is set to rtc_tim 

eout . 
V 

void rad_timeout ( ) 
{ 

if (rad_cfgx->base == MBA) 
{ 

if { (rad_cfgx->mba[base] & PORTA) 

rad_stop_scc ( PORTO ) ; 
if ( (rad_cfgx->mba [base] & PORTB) 

rad_s top_scc ( P0RT1 ) ; 

} 

else 

rad_stop_scc (port ) ; 
post_mailbox(TIMEOUT_EVENT) ; 

} 



PORTA) 
== PORTB) 



. I 
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#include "main.h" 
/* 

module: rtc_pri.c 
procdure : rtc_prif sm 
author: Marvin Sojka 
created: 2/29/87 
history: 

purpose: handle main finite state machin for rtc protocol. 

see RTC overveiw documentation for the prim 

ary 

Finite. state machine. 

*/ 

WORD rtc^prif sm{ event ) 
WORD retcode; 
switch (circh->state) 
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case RESET_STATE: 

'retcode = rtc_reset_state {event ) ; 
break; 

case NORM_STATE: 

retcode = rtc_norm_s t ate (event ) ; 

break; 

case RSP_STATE: 

retcode = rtc_rsp_state { event ) ; 
break; 

case TEST_STATE: 

retcode = rtc_test_state ( event ) ; 
break; 

case VERSION_STATE: 

retcode » rtc_version_state { event) ; 
break; 

} 

return (retcode) ; 

} 

WORD rtc_reset_state( event) 

WORD event? 

{ 

switch (event) 
{ 

case IDLE0_EVENT: 
case IDLE1_EVENT: 
case IDLE2_EVENT: 
case IDLE3_EVENT: 
case IDLE4_EVENT: 

case IDLE5_EVENT: 

rtc_send_reset ( ) ; . 

return (NOT_DONE) ; 

break; 

case TIMEOUT_EVENT : 
return (DONE) ; 
break; 

case RESET_EVENT: 

rtc_reset_indication( ) ; 
crcb->state = NORM_STATE; 
crcb->vr = crcb->vs ~ 0; 
return (CONNECT_CODE) ? 

case TEST_EVENT: 
case VERSION_EVENT: 
case D1_EVENT: 

bu£f_free(cbuf f ) ; 
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case ACK0_EVENT: 
case ACK1_EVENT: 
case ACK2_EVENT: 
case ACKN0_EVENT; 
case ACKN1_EVENT: 
case ACKN2_EVENT: 
case DO EVENT: 
case D2IEVENT: 
case TERROR_EVENT : 

rtc_reset (crcb) ; 
return (DONE) ; 



} 

WORD rtcjnorm_state ( event ) 

WORD event; 

{ 

switch (event) 
{ 



case IDLE0_EVENT: 

rtc_send_poll ( ) ; 
return (NOT_DONE) ; 

case IDLE1JBVENT: 
case IDLE2_EVENT: 

crcb->vs = (crcb->vs + 1) & 0x01; 

rtc_send_data ( ) ; 

crcb->state = RSP_STATE; 

return ( NOT_DONE ) ; 

case IDLE3_EVENT: 

rtc_send_test () ; 

crcb- >s tat e = TEST_STATE; 

return (NOT_DONE) ; 

case IDLE4_EVENT; 

rtc_send_version ( ) ; 
crcb->state = VERS ION_STATE ; 
return (NOT_DONE) ; 

case IDLE5_EVENT: 
rtc_send_test ( ) ; 
'Crcb->state = ECHO_STATE; 
return (NOT_DONE) ; 

case TIMEOUT_EVENT: 
return (DONE) ; 

case RESET_EVENT: 

rtc_reset (crcb) ; 

return (DONE) ; 



ca^e TEST_EVENT: 
case VERSION JBVENT: 
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buf f_free(cbuff ) ; 

rtc_reset (crcb) ; 

return (DONE) ; 

case ACK0_EVENT: 
case ACK1_EVENT: 
return (DONE) ; 

case ACK2_EVENT: 

rtc_reset (crcb) ; 
return (DONE) ; 

case ACKNG_EVENT: 
case ACKN1_EVENT: 
return (DONE) ; 

case ACKN2_EVENT: 

rtc_reset (crcb) ; 

return (DONE) ; 

case D0_EVENT: 

return (DONE) ; 

case Dl.EVENT: 

rtc_accept_data ( ) ; 

crcb->vr = (crcb->vr+l) £ 0x01; 

rtc_send_poll ( ) ; 

return (NOTJDONE) ; 

case D2_EVENT: 
case TERROR^ EVENT : 

rtc_reset (crcb) ; 
return (DONE) ; 



} 

WORD rtc_rsp_state (event) 
WORD event; 



{ 



switch (event) 
{ 

case IDLE0_EVENT: 
case IDLE1 — EVENT : 
case IDLE2 — EVENT : 

» rtc_send_npoll ( ) ; 
return (NOT_DONE) ; 

case IDLE3_EVENT: 
case IDLE4_EVENT : 

case IDLE5_EVENT: 

rtc_reset (crcb) ; 
return (DONE) ; 

case TIMEOUT_EVENT : 
return (DONE) ; 
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case RESET_EVENT: : 
rtc_reset (crcb) ; 

return (DONE) ; 




case ACKCM2VENT: 
rtc_done(l); 

crcb->state = NORM_STATE; 

return (DONE) ; J 




case AC Kl — EVENT: j 
crcb->vs = (crcb->vs +1) & 0x01; 
rtc_done{0) ; 
rtc_send_data ( ) ; 
return (NOT_DONE) ; 




case ACK2_EVENT: 

rtc send_data( ) ; 
return (NOTJDONE) ; 




case ACKN0_EVENT: 
rtc_done(l) ; 

crcb->state = NORM_STATE; 
return (DONE) ; 




case ACKN1 — EVENT : 
rtc_done(0) ; 
return (DONE) ; 




case ACKN2_EVENT: 

crcb->vs = (crcb->vs +1) & 0x01; 
return (DONE) ; 


\ 

i 

\ 

*s 


case TEST_EVENT: 
case VERSION_EVENT : 
case Dl_ EVENT : 

buf f_free(cbuf f ) ; 
case D0_EVENT: 
case D2_EVENT: 
case TERROR_EVENT: 

rcc_resec icrco j ; 
return (DONE) ; 

} 


/ 

I 


} 

WORD rtc_testj,state{ event) 

WORD event; 

{ 




switch (event) 
{ 

case IDLE0_EVENT : 
case IDLE1_EVENT: 
case IDLE2_EVENT: 
case IDLE4_EVENT: 

case IDLE5_EVENT: 
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rtc_reset (crcb) ; 
* return (DONE) ; 

case IDLE3_EVENT: 

rtc_send_test { ) ; 
crcb->state a TEST_STATE; 
return (NOT^DONE) ; 

case TIMEOUT_EVENT: 

crcb->state = NORM_STATE; 
return (DOME) ; 

case RESET_EVENT: 

rtc_reset (crcb) ; 
return (DONE) ; 

case TEST_EVENT: 

rtc_accept_special ( ) ; 

rtc_done ( 0 ) ; 

crcb->state = NORM_STATE; 
return (DONE) ; 

case D1_EVENT: 
case VERSION_EVENT: 
buf f_free (cbuf f ) ; 

case ACK0_EVENT: 
case ACK1_EVENT: 
case ACK2_EVENT: 
case ACKN0_EVENT: 
case ACKN1_EVENT: 
case ACKN2_EVENT: 
case D0_EVENT: 
case D2_EVENT: 
case TERROR_EVENT : 

rtc_reset (crcb) ; 
return (DONE) ; 

} 

} 



WORD rtc_version_state ( event ) 

WORD event; 

{ 

» 

switch (event) 
{ 

case IDLE0_EVENT: 
case IDLE1_EVENT: 
case IDLE2_EVENT: 
c«se IDLE3_EVJ2NT : 

case IDLE5_EVENT: 

rtc_reset (crcb) ; 
return (DONE) ; 

case IDLE4JEVENT: 
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rtc send version {) ; 
- crcb->state = VERSION^ STATE ; 
return (NOTJ30NE) ; 




case TIMEOUT EVENT: 

crcb->state = NORM_STATE; 
return (DONE) ; 




case RESET_EVENT: 

rtc_reset (crcb) ; * » 
return (DONE) ; 




case VERSION_EVENT: 

rtc_accept_special ( ) ; , 

rtc done f 0 ) ; 

crcb->state = NORM_STATE; 
return (DONE) ; 


» 


case D1_EVENT: 
case TEST_EVENT: 

buf f_free(cbuf f ) ; 





case ACK0_EVENT: 
case ACK1_EVENT: 
case ACK2_EVENT: 
case ACKN0_EVENT: 
case ACKN1_EVENT: 
case ACKN2_EVENT: 
case D0_EVENT: 
case D2_EVENT: 
case TERROR_EVENT: 

rtc_reset (crcb) ; 
return (DONE) ; 



) J 
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^include "main-h" 



/* 

module : rt c_rx . c 
procdure: rtc_rx 
author: Marvin Sojka 
created: 2/29/87 
history: 

purpose: this routine is used to decode the received data to 

determine which event occurred for the primary state ma 

chine 

DATA . LINK COMMAND 

EVENT 

RESET 

ENT 

-POLL0 or POLL1 



OTHER CONSIDERATIONS • EVENT • 

BAD CRC TIMEOUT^ 

RESET_EV. 

GOOD ACK and NO DATA ACK0_EVE 
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NT 
NT 
NT 
ENT 
ENT 
ENT 
VENT 



POLLO or POLL1 


GOOD ACK and 


DATA 


ACK1_EVE 


POLLO or POLL1 


BAD ACK 




ACK2_EVE 


NPOLLO or NPOLL1 


GOOD ACK and 


NO DATA 


ACKN0_EV 


NPOLLO or NPOLL1 


GOOD ACK and 


DATA 


ACKN1_EV 


NPOLLO or NPOLL1 


BAD ACK 




ACKN2_EV 


DATA (see rtc_rcv_data) 


Chain Error 




TERROR_E 


DATA 
DATA 
DATA 

TEST (see rtc_rcv_test ) 
TEST 


NO BUFFER 

Bu f f er_Over Flow 

OK 

MO BUFFER 
OK 


D0_EVENT 
D2_EVENT 
D1_EVENT 
D0_EVENT 
TEST_EVE 


VERSION(see rtC_rcv_version) NO BUFFER 
VERSION OK 




D0_EVENT 
VERSION. 



NT 



EVENT 
*/ 

WORD current_who; 
WORD rtc_rx(who) 
WORD who; 
{ 

WORD event; 
WORD i,j; 

cbuff = rtc_rx_buf f [who) ; 

if (rtc_rxx[who] ==0) 
return -1; 

current_who = who; 

switch (cbuf f->command & OxOF) 
{ 



case RESET: 

event = RESET_EVENT; 
crcb->type = cbuf f ->data [0] 
break; 



case POLLO: 
case POLLl: 

_EVENTS . otherwise 



/* if NPOLL is set then the 



they, are &CKX_EVENT 
if (cbuf f->command & NPOLL) 
event = ACKNO_EVENT; 

e X s e 

event = ACK0_EVENT; '* 



& OxFF; 

events are ACKNX 

*/ ..... 
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/* 

if vs value is good then check if la 

st in chain or not 

V 

if ( (cfauf f->command & 0x01) == crcb->vs) 

{ 

if ((crcb->txq != NULL) && 

- * , < ! (crcb->txq->chain_status & 

LIC) ) } 

event ++; 

} 

else 

event + =2; 

break; 

case CD ATA: 
case DATA: 

event a rtc_rcv_data (cbuf f ->command, . 

rtc 

_rx_length [who] -RTC_OVERHEAD) ; 
break; 

case TEST: 

. event = rtc_rcv_test (rtc_rx_length{who] -RTC_OVERHEAD) ; 
break; 

case VERSION: 

event = rtc_rcv_version (rtc_rx_length[who] -RTCMDVERHEAD) 

; 

break; 

default: 

event = TIMEOUT_EVENT; 
break ; 

} 

return ( event ) ; 

} 

WORD next_rx_buffer{) 

{ 

buff_ptr temp; 

if ((temp = buf f_get ( ) ) ==. NULL) 
return 0; 

else 
( 

rtc_rx_buf f [current_who} = temp; 
return 1; 

} 

} 
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#include "main.h" 

void rtc_tx_start0O ; 
void rtc_tx_startl { ) ; 
void rtc_tx_squelch( ) ; 
void rtc_rx_start0 ( ) ; 

rtc_send_poll ( ) 

• { 



} 



lcd_tx_status ( LCD_TX_POLL) ; 

if (crcb->vr) 

rtc_send(crcb->address, POLL1 I OxCO, NULL, 0) ; 

else - 

rtc_send(crcb->address, POLL0 I 0xC0,NULL,0) ; 



r t c_send_npol 1 ( ) 

lcd_tX_s tatus { LCD_TX_POLL ) ; 
if (crcb->vr) 

rtc_send(crcb->address,POLLl I OxCO ! NPOLL , NULL , 0 J ; 

else 

rtc_send(crcb->address,.PO.LL0 t OxCO I NPOLL, NULL, 0 ) ; 
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} 

r t c_s end_r'es e t ( ) 

( 

lcd_tx_status (LCD_TX_RESET) ; 
^ rtc_send(crcb->address, RESET I OxCO ,NULL,0); 

rtc_send_data ( ) 
{ 

buff_ptr temp; 

lcd_tx_s tatus { LCD_TX_DATA) ; 

temp = crcb->txq; 

if (temp->type — RF_DATA) 

rtc_send(crcb->addr ess, DATA I OxCO i temp->chain_sta 



tus, 

atus, 
} 



&temp->data[0] , temp~>length) ; 

else 

rtc_send(crcb->address,CDATA I OxCO | temp->chain_st 

&temp->data[0] , temp->length) ; 



rtc_send_version ( ) 
{ 

lcd_tx_s tatus ( LCD JTX_VERSION) ; 
^ rtc_send { crcb->address , VERSION I OxCO ,NULL,0); 

rtc_send_test ( ) 

{ 

buff_ptr temp; 

lcd_tx__s tatus (LCD_TX_TEST) ; 

temp = crcb->txq; 

rtc_send(crcb->address,TEST I OxCO , &temp->data [0] , temp->leng 

th) ; 
} 

rtc_send{ address, command, data, length ) 

BYTE address, command; 

BYTE *data; 

WORD length; 

{ 

WORD i,nlength; 
BYTE *x; 

if (rad_cfgx->base == MBA) 
ptt (PORTO) ; 

else 

- ptt (port); 

• ■• • 

rad_timer_routine & rtc_tx_startO; 

/* if (crcb->type CRICKET_SHIT) 
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O 



y " 



else 



rad. 
rad. 
rad. 
rad. 
x = 
rad. 
for 
( 



rad_timer = PTT_DELAY/2 + 20; 

rad_timer = PTTJ3ELAY/2; 

.timer = PTTJ3ELAY/2; 
.tx_buffer[0] = STX; 
.txjouf fer [1] = address I 0x80; 
.txjbuf fer [2 ] = command; 

&rad_tx_buf f er [3 ] ; 
_tx_length = 3; 

(i=0; i<length; i++) 



if ( 
{ 



) 

rad, 
rad_ 



} 

else 
{ 



} 



(♦data == STX) I I 

(*data == ETX) i | 
(*data == DLE) ) 

rad_tx_length+=2 ; 
*x++ = DLE; 

*x++ a *data++ | 0x80; 



rad_tx_length++ ; 
*x++ & *data++; 



.tx_buffer[rad_tx_length] = ETX; 
.tx_length++; 



i = calc_crc(&rad_tx_buf fer[l] # rad_tx_length-l) ; 
rad_tx_buf fer [rad_tx_length++j = ( BYTE ) i ; 
rad_tx_buf ferf rad_tx_length++] = (BYTE) (i»8) ; 



} 

void rtc_tx_start0 { ) 



{ 



} 



scc_send_one (port ) ; 
rad_timer_routine = rtc_tx_startl; 
rad_timer = PTT_DELAY/2+l ; 



void rtc_tx_startl ( ) 



{ 



rad_tx_routine = rtc_rx_start0 ; 
rad_timer a 0; 
rtc_tx_init (port) ; 



.r 



Mar 271992 11:15:59 



rtcjjp.c 



Page 1 



/ 
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#include "main.!!" 

#define SQUELCH_WAIT 10 
#define SQUELCH_TIMEOUT 250 

WORD squelch_count; 
WORD squelch_timeout ; 
WORD squelch_f irst; 
WORD squelch.bad; 



★ 



WORD cslot; 

ollisions indications */ 
WORD collisions; 



/* global slot and c 



/* 



rtc_up 

This routine 



*/ 

void rtc_up() 
{ 



WORD done, i, j ; 
rcb_pt.r xrcb; 



done s 0; 



X \ 
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loop till exit required 

V 

* 

if (scc_baud{base] BAUD4800) 
rtc_slots = slot [base]; 

else 

rtc_slots = fslot[base]; 

up_flag = 1; 

/* reset counters */ 
collisions = 0; 
up_q_count =0; 
cslot = 0; 

/* send UP command on RF Link */ 
rtc_send_up(rtc_slots) ; 
pend_mailbox ( 0 ) ; 

/* if count is greater than 0 

check if no collisions and rtc_slots is greater than 
RTC_SLOT_COUNT over RTC_MIN_SLOTS then decrement rtc_slot 

s counter 
V 

if (i « TX_TIMEOUT_EVENT) 
{ 

up_flag = 0 ; 
up_q_count = 0; 
return; 

} 

else if {up q_count > 0) 
{ 

if ( (rtc_slots > RTC_MIN_SLOTS+RTC_SLOT_COUNT) 
{ ! (collisions ) ) 

) 

rtc_slots — ; 

} 

/* : 

if collisions were detected then 

increment by rtc_slots by RTC_SLOT_COUNT to 

allow for more units to response 

V 

else if (collisions) 

( ; 

rtc_slots +* RTC_SLOT_COUNT; ; 
/* 

if rtc_slots reaches threshold then 
decement rtc_slots and queue all 
active terminals 

*/ 

if (rtc_slbts > RTC_MAX_SLOTS) 

' { 

rtc_slots = RTC_MIN_SLOTS ; 
for U=0;i<MAX_TERMS;i++) 
{ 

xrcb = &rcbs {i J ; ; 



1 , ; 
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if (xrcb->free RCB_INUSE) 

{ 

up_q[up_q_count ] = xrcb->add 

rsss i 0x80; 

up_q_count++; 

} 

} ; 

} 

} 

/* 

otherwise decrement rtc_slots by one 

V 

else 
{ 

if (rtc_slots != RTC_MIN_SLOTS) 
rtc_slots — ; 

} 

/* save slots in apporiate manner */ 
if (scc_baud[base] == BAUD4800) 
slot [base] = rtc_slots; 

else 

fslot[base] = rtc.slots; 
up_flag = 0; 

} 

/* 

rtc_send_up 

sends up with slots as passed. 1 

also includes all terminals that data for 

terminals that are inactive 

V 

rtc_send_up (slots) 

WORD slots; 

{ 

WORD i,j; 
rcb_ptr xrcb; 

lcd_tx_status (LCD_TX_UP) ; 
lcd_heartbeats (slots) ; 

/* turn on ptt line */ 
squelch_timeout ■ SQUELCH_TIMEOUT; 
squelch_count = SQUELCH_WAIT; 
squelch_first = 1; 
rtc_up_squelch { ) ; 

/* setup stanard buffer */ . 
rad_tx_buf fer (0] a STX; 
rad^tx^buf fer [1] = OxFF* 
rad_tx_buf fer [2 ] = UP; 
rad_tx_buf fer [3] =. slots I 0x80* 
rad_tx_length =4; 

/* ' 
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queue all active terminals with 
data to send to up_q 



for (i=0;i<MAX_TERMS;i++) 
{ 

xrcb s &rcbs [i] ; 

if (xrcb->free == RCB INUSE) 

( ! 

if { (xrcb->state == RES ET_ S TATE ) I 
(xrcb->txq != NULL) ) 



{ 



if (xrcb->inact_timer == 0) 



= xrcb->address 



0x80; 



{ 



} 



rad_tx_buf f er [rad_tx_length] 
rad_tx_length++ ; 



else if (xrcb->txq->type == RF_ECHO) 



( 



== (BYTE) -1) ! i 
== base) ) 

rcb->address I 0x80; 



1) I i 

= base) EcSt 

== scc_baud[base] ) ) 

ress I 0x80; 



} 



if { (xrcb->txq->chain_status 
(xrcb->txq->chain_status 

{ 



} 



up_q[up_q_count] = x 
up_q_count++; 



} 

else if ( (xrcb->last_base == (WORD)- 

( (xrcb->last_base a 
(xrcb->last_speed 

) 

( 

up_q[up_q_count] = xrcb->add 
up_q_count++; 

) 



} 

/* 
*/ 



} 

rad_tx_buf fer[rad_tx_length] = ETX; 
rad_tx_length++ ; 

i a calc_crc(&rad_tx_buffei:[l] ,rad_tx_length-l) ; 
rad_tx_buf f erf rad_tx_length++] = (BYTE) i ; 
rad_tx_buf f er [rad_tx_length++] = (BYTE) (i»8) ; 



r t c_up_s qu e 1 ch 
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void rtc_up_squelch( ) 

{ 

WORD i; 

if (rad_cfgx->base == MBA) 
{ 

i « 0? 

if ( (rad_cfgx->mba[base] & PORTA) == PORTA) 

i l= check_squel ch( PORTO ) ; 
if { (rad_cfgx->mba[base) & PORTB ) == PORTB) 
i I = check_squelch ( PORT1 ) ; 



} 

else 



if (i) 
{ 



} 

else 
{ 



} 



i a check_squelch(port) ; 



squelch_count = 0; 
if (squelch_first) 
{ 

lcd_tx_status (LCDJTX_INTERFERENCE) ; 
channel_interf erence [base] ++; 
glob_interf erence++; 
squelch_f irst = 0; 

} 



if (squelch_count >= SQUELCH_WAIT) 
{ 

/* turn on ptt line */ 
if (rad_cfgx->base == MBA) 
ptt (PORTO) ; 

else 

ptt (port) ; 
/* call first step of send */ 
rad_timer_routine = rtc_up_startO ; 
rad_timer = PTT_DELAY/2; 
squelch_t imeout=0 ; 
squelch_bad '= 0; 
lcd_sys_status (RAD_GOOD) ; 
return; 

} 

else 

squelch_count++; 



/* decement squelch timeout counter */ 

squelch_timeout — ; . 

/* if squelch is nonzero then. 

setup for 1 ms timer to check for squelch again 

else timeout . 

*/. 

if (squelch_timeout ) . 
{ 

rad_timer_routine = rtc_up_squelch; 
rad_timer =1; 
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} 

else 
{ ' 



} 

/* 



V 

void 
{ 



if (rad_cfgx->base == MBA) 
{ 

if { (rad_cf gx->mba [base] 

rad_stop_scc ( PORTO ) ; 

if ( (rad_cfgx->mba [base] | & PORTB) 
rad_stop_scc (PORT1) ; 

} 

else 

rad_stop^scc (port) ; 
squelch_bad++ ; 

if (squelch_bad >= SQUELCH_WAIT) 

lcd_sys_status (RAD_RADIO) ; 
post_mailbox<TXJTIMEOUT_EVENT) ; 



rtc_up_startO 

This routine outputs a OxOf to initialize 
receive detect mechanism in radio receivers. 
Sets up rad_timer to call routine to start txing. 



& PORTA) == PORTA) 
=. PORTB) 



*/ 

void 
{ 



rtc__up_startO { ) 

scc_send_one (port ) ; 
rad_timer_routine = rtc_up_startl; 
rad_timer = PTT_DELAY/2+l ; 



rtc_up_startl 

This routine will initialize and start 
transmission. 

rtc_up_startl() 

rad_tx_routine = rtc_rcv_upG; 
rad_timer = 0; 
if (rad_cfgx->base == MBA) 
rtc_tx_init (PORTO) ; 

else 

rtc_tx_init (port) ; 



rtc_rcv_upO 

delays time for receiver not to be over runed 
called first in the 3 routine sequence for 
receiving data in. slot. 

void rtc_rcv_upO { ) 
{ 

/* clear*rts */ 



< 1 
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ptt_off (port) ; 

if (rad_cfgx->base == MBA) 

squelch [PORTO] = 0; 
squelch [ PORT1] = 0; 

} 

else 

squelch [port] = 0; 

if ( (rad_cfgx->remote_base[base] REMOTEJDN) && 
(rad_cfgx->remote_off set [base] i= 0)) 

{ 

rad_timer_routine = rtc_rcv_upl; 
rad_timer = rad_cfgx->remote_off set [base] ; 

else 
{ 

rad_timer_routine = rtc_rcv_up2; 
rad_timer - PTT_DELAY-5; 

} 



rtc_rcv_upl 

delays time for receiver not to be over runed 
called first in the 3 routine sequence for 
receiving data in slot. 

rtc_rcv_upl ( ) 

rad_timer_routine = rtc_rcv_up2; 
rad_timer = PTTJDELAY-5; 



/* 

rtc_rcv_up2 

initialize the receiver to handle a slot 

V 

void rtc_rcv_up2 { ) 
{ 

if (rad_cfgx->base == MBA) 
{ 

if ( (rad_cfgx->mba[base] & PORTA) == PORTA) 
• { 

squelch_check[ PORTO] = 1; 
rtc_rx_i nit (PORTO) ; 

} 

if Urad_cfgx->mba[base] & PORTB) == PORTB) 

• ( 

squelch_check{PORTl] =1; 
rtc_rx_init (PORT1) ; 

} ' " . " ' 

} 

else 
{ ' 
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squelch_check[portJ = 1; 
rtc_rx_init (port) ; 

} 

rad_timer_routine = rtc_rcv_up3; 
if (scc_baud(base] == BAUD4800) 
( 

if (rtc_slots == 1) . 
( 

up_flag = 2; 
rad_timer = 15; 

} 

else 

rad_timer = UP_DELAY+4; 

} 

else 

rad_timer = UP9600_DELAY+5; 

} 

/* 

rtc_rcv_up3 

checks if a valid frame was received. 

*/ 

WORD last; 

void rtc_rcv_up3 ( ) 

{ 

last = OxFF; 

/* turn off receiver */ 

if (rad_cf gx->base == MBA) 

{ 

if ( (rad_cfgx->mba[base] & PORTA) — PORTA) 
{ 

rad_stop_scc ( PORTO ) ; 
squelch_check[ PORTO] = 0; 
check_rcv_up ( PORTO ) ; 

} 

if ( (rad_cfgx->mba[base] & PORTB) == PORTB) 
{ 

rad_s top_scc ( PORT1 ) ; 
squelch_check[PORTl] = 0; 
check_rcv_up ( PORT1 ) ; 

} 

} 

else 

{ 

squelch_check[port] « 0; 
rad_stop_scc (port) ; 
check_rcv_up (port) ; 

}.,..- 

• /* check if all slots have been checked */ 
cslot++; 

if (cslot,< rtc_slots) 
. rtc_rcv_upl ( ) ; 
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else 



} 



post_mailbox(OxFFFF) ; 



m: 



check_rcv_up (port) 

WORD port; 

{ 

if (rtc_rxx[port) == 1) 
{ 

if (last != rtc_rx_bu££ [port] ->address) 
{ 

last = rtc_rx_buf f [port] ->address; 
up_q[up_q_count] = last & 0x7F; 
up_q_count++; 

} 

} 

/* if squelch was detected and no valid data then 
indicate error 

*/ 

else if (squelch [port] ==0xFFFF) 



{ 



collisions++; 

channel_collisions [base] ++; 
glob_collisions++; 



61 
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* * * * f 


#include "main.h* 
#include <configer.h> 
#include <68302.h> 
#include <int.h> 
#include <interf ace .h> 




#define PORT_NUM 2 




scc_control_ptr sec conxfPORT NUM] 
OL, 

OL}; 

scc_parm_ptr scc_parmx[PORT_NUM] 


= { ( scc_control_ptr ) SCC3_CONTR 
(scc_control_ptr) SCC2_CONTR 
- { (scc_parm _ptr) SCC3_PARM_RAM 


}; 


(scc_parm_ptr) SCC2_PARM_RAM 


. WORD scc_int_bit [PORT NUM] = 
LONG SCC_vec[PORT_NUM] 
WORD pinjnask [ PORT_NUM} 
WORD pin_ded[PORT_NUM} 

l + PORTAi2", 

• 


{INT_SCC3_BIT,INT SCC2 BIT}; 
{ INT_SCC3 , INT_SCC2 } ; 
s {0x00FF,0kFF00}> 
{ 

PQRTA08 + PORTA09+PORTA10* PORTAl 
PORTA00 + PORTA01+PORTAG2 ♦ 
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PORTAO 3 + PORTAO 4 + PORTA 0 5 + PORTA 06 + PORTAO 7 , 

}; 

WORD cp_port [PORT_NUM] = { 0x04,0x02 }; 

WORD rts_onx[PORT_NUM] - { RTS3 , RTS2 J* 

WORD dtr_onx(PORT_NUM] - { DTR3 \ DTR2 }; 

WORD altl_onx[PORT_NUM] - { ALT31 ALT21 )• 

WORD alt2_onx[PORT_NUM] = { ALT32^ ALT22 ); 

#define SCC_TX_ON ( PARITY_DISABLE+UART_MODE_NORMAL+STOP BITS 1+DIA 

G_SOFT+ENT+ENR+MODE_UART+BITS_8+UART RTS) " " 

/* 

idefine SCC_RX_ON ( PAR I T Y_D I S AB L E + UART__MODE_NORMAL+ STO P BITS 1+DIA 

G_SOFT+ENR+MODE_UART+BITS_8+UART RTS) ~ *■ - 

*/ 

#define SCC_RX_ON (SCCJTX.ON & (-UART_RTS) ) 

int_struct_amx scc_int { PORT_NUM] ; 

void (*rad_tx_routine) () ; 

extern WORD rad_timer; 

extern void ( *rad_timer_routine) (}; 

extern WORD up_flag; 

#define TX_STATE0 0 

#define TX_STATE1 1 

#define RX_STATE0 2 

#define RX_STATE1 3 

#define RX_STATE2 4 

#de£ine RX_STATE3 5 

#define RX_STATE4 6 

# define NULL_STATE 7 

BYTE rx_buffer[PORT_NUM] ; 

BYTE rad_tx_dummy [ ] = { 0x0£, OxOf }•; 

Sdefine SET_RX_TIMER(x,y) if (up_flag 1= 1) rad^timer = y 
extern WORD crc_table(]; 

#define CALC_RX_CRC (x) index = ( (rtc_rx_crc [x] * (y & 0xff)) -& 0x00 

u ui r- . rtc_rx_crc[x] = ( { (rtc_rx_crc [x] » 8) & OxOOff) - c 
rentable [index] ) ; 

scc_interrupt - : 

handles the sec .interrupt processing 
* / « 
void scc_interruptO ( ) 

WORD' index; 



< ) 
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BYTE y; 
BYTE mask; 

mask a OxFF; 

y = rx_buffer ( PORTO ] ; 

ISR_PTR scc_int_bit [PORTO] ; 
IPR_PTR = scc_int_bit [PORTO] ; 
scc_conx [ PORTO 1 ->scce = OxFF; 
switch (rad_statef PORTO] ) 
{ 

/* send dummy frame */ 
case TX_ STATED : 

r ad_s t a t e [ PORTO ] = TX_STATE1; 

/* set sec to transmit */ 
scc_conx [ PORTO } ->scce = OxFF; 
scc_conx ( PORTO j ->sccm = UART_EVENTJTX ; 

/* set SCC buffer for proper transmit */ 
scc_parmx [PORTO] ->txbd(0] .buffer = &rad_tx_d 

scc_parmx [ PORTO ] ->txbd[0] .length = 2; 
scc_parmx [ PORTO ] ->txbd [ 0 ] . flags = UART_TXBD_ 



UART_TXBD_X + 

UART_TXBD_W + 

UART_TXBD_I ; 
break; 

/* end of transmit */ 
case TX.STATEl: 

scc_conx [ PORTO ] ->sccm = 0x00? 

(rad_tx_routine) {) ; 

break; 

/* wait for STX */ 
case RX_STATE0: 

/* if stx save it and go to next state */ 

if (y STX) 

{ 

rad_s tat e[ PORTO] = RX_STATE1; 

rtc_rx_crc( PORTO] = 0; 
goto set_timer0; 

} 

else 

scc.jparmxl PORTO] ->rxbd[0] . flags = UA 

• RT_RXBD_E + 

UART_RXBD^.X + ■ • * 

. UARTJRXBD_W + 
: UARTJRXBD_I; 
break; \ m 



ummy [ 0 ] ; 
R * 
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» 

/* RX_STATE1 

— check for STX 

if STX found, abort: recieve 

— check for ETX 

if ETX found, go to state 3 

— check for DLE 

if DLE found, go to state 2 

— otherwise 

^ place data into data field buffer. 

case RX_STATE1: 
if (y STX) 

goto errorO; 

else if (y == ETX) 

{ • 

rad_state [ PORTO ] = RX_STATE3 ; 

goto calc_crcO; 

} 

else if (y == DLE) 
{ 

rad_state[ PORTO] = RX_STATE2; 

goto calc_crcO; 

} 

else 

goto save_dataO; 

break; 

/* RX_STATE2 

otherwise 

place data into data field buffer with high bit clea 

red . 

goto state 1; 

*/ 

case RX_STATE2 : 

rad_state[ PORTO] = RX — STATE1 ; 
mask = 0x7 f ; 

save_dataO : 

if (rtc_rx_length[ PORTO] >= FRAME_SIZE) 

goto errorO; 



else 
{ 



rtc_rx_length [ PORTO ] ++ ; 
* ( rtc_rxptr [ PORTO ] ) ++ =: y & mask; 

CALC_RX_CRC ( PORTO ) ; 



calc_crc0: 

set_time.r0: 

S ET_RX_TIMER ( PORTO , 4 ) ; 
RTJRXBDJ! * UART.RXBD^X + . . SCC; - J)armx ' P0RT ^ J ->rxbd [ 0 ] . flags * UA 

UART_RXBD_W + UART_RXBD_I ; 
return; 1 



1 
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/* receive first crc */ 
cgse RX_STATE3: 

if ( (rtc_rx_crc[ PORTO] & OxFF) == y) 
{ 

rad_s tat e [PORTO] = RX_STATE4; 

goto set_timerO; 

} 



else 
break; 



goto errorO; 



/* receive second crc */• i 
case RX_STATE4 : 

if ((( {rtc_rx_crc[ PORTO ] ) » 8) & OxFF) u v) 

{ 

rtc_rxx[ PORTO] = 1; 
rad_state{ PORTO] = NULL_STATE; 
if (up_flag == 0) 
{ 

post_mailbox (OxFFFF) ; 
rad_timer = 0; 



} 



} 

else 
break; 



else if (up_flag == 2) 
rad_timer = 1; 



goto errorO; 



case NULLJSTATE: 

scc_conx [ PORTO ] ->sccm 
break; 



= 0x00; 



ru 



errorO ; 



} 

/* 



return; 



rad_state{ PORTO] = NULL_STATE; 
SET_RX_TIMER ( PORTO , 1 ) ; 
return; 



scc_interrupt 

handles the sec interrupt processing 



void scc_interruptl() 

.WORD index; 
BYTE y; 
BYTE mask; 

mask. = OxFF; 

y = rxJbuffer(PORTl) ; 

ISR_PTR = scc_int_bit [PORT1] ; 
IPR_PTR'= scc_int_bit (PORT1] ; 



3cc_conx(?ORTl] ->3cce = OxFF; 
switcl] (rad_state[PORTl] } 

/* send dummy frame */ 
case TX_STATEO: 

rad_state[PORTl] = TXJSTATEl; 

/* set sec to transmit */ 
scc_conx[PORTlJ->scce f = OxFF; 
scc_conx(PORTl]->sccm ; = UARt1eVENT_TX; 

/* set S€C buffer for proper transmit */ 
[0] ; sccjarmx[PORTl]->txbd[0] .buffer = &rad_tx_d 

scc_parmx[PORTl]->txbd[o'] .length = 2;' 
scc_parmx [ PORT1 ] ->txbd [ 0 ] . flags = UARTJTXBD 



UARTJTXBD_X + 

UART_TXBD_W + 

UART_TXBD_I ; 
break; 
/* end of transmit */ 
case TX_STATE1: 

scc_conx { PORT1 ] ->sccm 
<rad_tx_routine) {) ; 
break; 



= 0x00; 



/* wait for STX */ 
case RX_STATE0: 

/* if stx save it and go to next state */ 

if (y == stx) 

{ 

rad_state{PORTl] = RX_STATE1; 

rtc_rx_crc[PGRTl] = 0; 
j goto set_timerl; 

else 

RT_RXBD_E + scc^parmx [ PORT1 ] ->rxbd [0J .flags 

UART_RXBD_X + 
UART_RXBD_W + 



= UA 



UART_RXBD_I ; 

break; 

/* RX_STATE1 . . 

check for STX 

if STX found, abort recieve 
check for ETX 

if ETX found, go to state 3 
check for DLE 
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if DLE found, go to state 2 

— otherwise 

place data into data field buffer. 

V 

case RX_STATE1: 
if (y == STX) 

goto errorl; 

else if (y == ETX) 
{ 

rad_state( PORTl] = RX_STATE3; 

goto calc_crcl; 

) 

else if {y == DLE) 
{ 

rad_state[ PORTl] = RX_STATE2; 

goto calc_crcl; 

} 

else 

goto save_datal? 

break; 

/* RX_STATE2 

— otherwise 

place data into data field buffer with high bit clea 

red. 

goto state 1; 

*/ 

case RX_STATE2: 

rad_state(PORTl] = RX_STATE1 ; 

mask = 0x7 f; 

save_datal : 

if (rtc_rx_length{ PORTl] >= FRAME_SIZE) 

goto errorl; 

else 
{ 

rtc_rx_length { P0RT1 ] ++ ; 

* (rtc_rxptr[ PORTl ]) ++ = y & mask; 

calc_crcl : 

C ALC_RX_CRC ( PORT1 } ; 

set_timerl: 

S ET_RX_TIMER ( PORTl , 4 ) ; 

scc_parmx [ PORTl ] ->rxbd[0] , flags = UA 

RT_RXBD_E + UART_RXBD_X + 

UART_RXBD_W + UART_RXBD_I ; 
return; 

} 

/* receive first crc */ 

. case RX_STATfi3 : 

if ( (rtc_rx_crc[PQRTl] & OxFF) « y) 
{ 

rad_state[ PORTl J = RX_STATE4; 

goto set_timerl; 

} 

else 
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goto errorl; 

. break; 

/* receive second crc */ 
case RX_STATE4: 

if ( ( ( (rtc_rx_crc(?ORTl] ) » 8) & OxFF) == y) 

rtc_rxx[PORTl] = 1; 
rad_state[PORTl] = NULL_STATE; 
if (up_flag == 0) 
{ 

post_mailbox{OxFFFF) ; 
rad_t inter = 0; 

} 

} 

else 



break; 



goto errorl; 



} 

errorl : 



case NULL_STATE: 

scc_conx[PORTl] ->sccm = 0x00; 
break; 

return; 



rad_state[PORTl] = NULL_STATE; 
SET_RX_TIMER { PORT1 , 1 ) ; 
return; 



void scc_setup() 

{ 

if (rad_cfgx->port == COMM_PORT2) 

scc_conx[ PORTO] = scc_conx[PORTl] ; 
scc_parmx[ PORTO] = scc^parmxf PORT1] ; 
scc_mt_bit [PORTO] = scc_int_bit [PORT1] ; 
scc_vec [ PORTO ] = scc_vec [ PORT1 ] ; 
pin_mask [ PORTO ] = pin_mask[PORTl] ; 
pin_ded { PORTO ] = pin_ded [ PORT1 ] ; 
rts_onx[ PORTO] = rts_onx[PORTl] ; 
, dtr_onx[ PORTO] = dtr_onx[PORTl] ; 
altl_onx( PORTO] = altl_onx [ PORT1] ; 
alt2_onxf PORTO) = alt2_onx[PORTl] ; 

} 

if (rad^cfgx->base == NORMAL_BASE) 

port = PORTO; 
base = PORTO; 
scc_init (PORTO) ; 

} 1 • 



^ N 

Mar 27 1992 11:16:27 * SCC.C 



Page 9 



else if (rad_cfgx~>base == DUAL_BASE) 

port * PORTO; 
base = PORTO; 
scc_init (PORTO) ; 
scc_init (PORT1) ; 

} 

/* MBA support V 

else if (rad_cfgx->base == MBA) 

port = PORTO; 
base a PORTO; 
scc_init (PORTO) ; 
^ scc_init (PORTi) ; 

/* MBA SEQ support */ 

else if (rad_cfgx->base MBA_SEQ) 

port = PORTO; 
base = PORTO; 
scc_init (PORTO) ; 
rad_cfgx->base « MBA; 



void scc_init (port) 

WORD port; 

{ 

WORD x; 

/* set initial interrupts */ 
if (port == PORTO) 

, &scc_int [port] ) ^ et - infcerrupt - an ^ (scc - vec tP°^] , (LONG) scc_interruptO 

else 

, &scc_int [port] ) ^ et - interrupt - ainx <scc_vec [port] , (LONG) scc_interruptl 
ajdi() ; 

/* initialize pin ports */ 
x m PACNT_PTR; 

/* save the other port functions */ 
x &s pin_mask[port] ; 

/* make tfata and clock lines dedicated */ 
x |= pin_ded[port] ; 
PACNT_PTR = x; 

/* make ptt and hs pins output lines */ 

/* turn off rts/dtr */ 
ptt.off (port) ; 
dtr^off (port) ; 
alt_off(); 

/* initialize the sec control strucuture */ 
scc_conx[port1 ->scon = BAUD4800; 
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default: 
case MBA: 

if ( (rad_cf gx->mba (base) & PORTA) PORTA) 

rad_stop_scc ( PORTO ) ; 
if { (rad_cfgx->mba [base) & PORTB) PORTB) 
rad_stop_scc ( PORT1) ; 
if ( ! ( (rad_cfgx->speed[base) »» XBAUD_DUAL) && 
(scc_baud(base] -= BAUD9600))) 

{ 

i = base; 
base = {base + 1) % 4; 

while ( ( ! (rad_cfgx->mba{base] ) ) && (base != i) ) 
base = (base +1) % 4; 

} 

port = 0 ; 
break; 



if (rad_cfgx->remoteJbase[base] == REMOTEJDN) 
lcd_Config(LCD_REMOTE) ; 

else 

lcd_conf ig(rad_cfgx->base) ; 

switch (rad_cfgx->speed[basej ) 

{ 

case XBAUD_4800: 

lcd_speeri(LCD_4800) ; 
scc_baud(base] = BAUD4800; 
dtr_of f (port) ; 
break; 

case XBAUD_DUAL: 

if (rad_cfgx->remote_base[base] == REMOTE_ON 

) 

{ 

lcd_speed(LCD_4800) ; 
scc_baud(base] = BAUD4800; 
dtr_of f (port) ; 

} 

else if (scc_baud[base] == BAUD4800) 
{ 

lcd_speed(LCD_9600) ; 
scc_baud{base} = BAUD9600; 
dtr_on (port) ; 

} 

else 
( 

lcd_speed(LCD_4800); 
scc_baud [base] - BAUD4800; 
dt.r_of f(port) ; 

> 

break; 

case XBAUD_9600: 
. . lcd_speed(LCD_9600) ; 
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scc_baud[base] = BAUD9600? 

dtr_on(port) ; 

break; 



if (rad_cfgx->base == MBA) 
{ 

setjmba(base) ; 

if ( (rad_cfgx->mba [base] & PORTA) -= PORTA) 

scc_conx [ PORTO 1 ->scon = scc_baud[base] ; 
if { (rad_cfgx->mba[base] & PORTB) == PORTB) 

scc_conx[PORTl] ->scon « sccjbaud [base] ; 

} 

else 

scc_conx[port] ->scon = scc_baud(base] ; 
lcd_port (base+1) ; 

} 



void dtr_on(port) 

WORD port; 

{ 

RTS_DTR_PTR &= 

} 

void dtr_of f (port ) 

WORD port; 

{ 

RTS_DTR_PTR 1= 

} 



{-dtr_pnx[port] ) ; 



dtr_onx[port] ; 



void ptt (port) 
WORD port; 
{ 

RTS_DTR_PTR ( ~rts_onx [port ] ) ; 

while (*CP_PTR & CP_FLAG) 

{} 

*CPJPTR = CP_RESTART_TRANSMIT t 
cp_port (port] i 
CP_FLAG; 

scc_conx[port] ->scm = SCCJTXJDN; 

} 

void ptt_of f (port) 

WORD port ,* 

{ 

RTS_DTR_PTR |= rts_6nx(port] ; 
scd_conx[port] ->scm = SCC_RX_ON; 

i 

void set_mba(t>ase) 
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WORD base; 
{ 
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WORD x, index; 
X = RTS_DTR_PTR; 
if (rad_cfgx->port 
index = 1; 

else 

index = 0; 



" COMM_PORT2 ) 



} 



if (base & 0x01) 

x N altl_bnx [ index] ; 

else 

x &= ( ~altl_onx( index] ) ; 
if (base & 0x02) 

x |= alt2_onx [index] ; 

else 

x &= ( -al t2_onx{ index] ) ; 
RTS_DTR_PTR = x; 



void alt_off () 



} 



WORD x, index; 
x = RTS_DTR_PTR; 

if (rad_cfgx->port « COMM_PORT2) 
index =1; 

else 

index = 0; 
RTS_DTR_PTR |= (altl_onx[ index] | 
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alt2_onx[ index] ) ; 



WORD check_squelch(port) 

WORD port; 

{ 

WORD i; 

if (rad_cfgx->signalling[port] == SIGNAL_RS422) 

i = scc_conx[port]->sccs & SCCS_CTS* 

if {rad ^ f ^->Jjmote^base[base] == REMOTE_ON) 



} 



} 

return i, 



i = scc_conx[port]->sccs & SCCS_CD- 

if (rad_cfgx->remote_base[base] « REMOTE_ON) 



void rad_stop_scc(port) 
WORD port; 



{ 



/* disable sec */ 
scc_conx[port] ->scce 



= OxFF; 



- ) — 
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scc_conx[port] ->sccm = 0x00; 

/* set-state to NULL state */ 
rad_state[port] = NULL_STATE; 

scc_parmx[port j ->rxbd[0] . flags = UART_RXBD_X + 

UART_RX3D_W + 

UART_RX3D_I ; 
scc_parmx[port] ->txbd(0] • flags = UART_TXBD_X + 

UARTJTXBDJtf + 

UART_TXBD_I ; 



void rtc_tx_init (port ) 

WORD port; 

{ 

/* set state to tx state */ 
rad_state[port] = TX_STATE0; 

/* set sec to transmit */ 
scc_conx[port] ->scce « OxFF; 
scc_conx [port ] ->sccm = UART_EVENT_TX ; 

/* set- SCC buffer for proper transmit */ 

scc_parmx[port] ->txbd[0] .buf f er - &rad_tx_buf f er [0] ; 

scc_parmx [port] ->txbd[0] . length = rad_tx_length+2 ; 

scc_parmx[port] ~>txbd[0] . flags = UART_TxId_R + 

UART_TXBD_X + 
UARTJTXBDJtf + 
UART_TXBD_I ; 



void rtc_rx_init (port) 

WORD port; 

{ 

/* set state and length for receive V 
rad_state[port] = RX_STATE0; 

rtc_rx_J.ength[port] = 0; 

rtc_rxptr [port j - & (rtc_rx_buf f [port] ->address) ; 

rtc_rxx[port] = 0; 

/* set sec for receive */ 
scc_conx[port] ->scce = OxFF; 
scc_conx[port] ->sccm = UART_EVENT_RX ; 

scc_conx[port] ->scce = OxFF; 

scc_parmx[port] ->rxbd[0] . flags = UART_RXBD_E + 

UART_RXBD_X + 
UART_RXBD_W + 
UART_RXBD_I ; 



void sccjsend_one(port) 
{ 

/* set state to tx state */ 
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rad_state[port] = NULL_STATE ; 



/* set sec to transmit 
scc_conx[port] ->scce 
scc_conx[port] ->sccm 



= OxFF; 

= UART_EVENT_TX ; 



* SQQ < bufrer f °r Proper transmit */ 

scc_parmx port] ->txbd[0] .buffer = &rad tx 
scc_parmx[port]->txbdfO] .length = 1- 
scc_parmx [port ]->txbd[0]. flags = UART.TXBD 

UART_TXBD_X + 
UART_TXBD_W; 
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#include <config.h> 
#include <queue.h> 
#include <buffer.h> 
<f include <priority.h> 
^include <rtc.h> 
#include "rad_cfg.h K 
#include "radTh* 
#include "radext .h" 
♦include "rtc.pro" 
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/* 

rf .h — header file for the rtc master protocol for the rt32 

10 

author — Marvin Sojka 1/19/88 

*/ 

#ifndef RADJi 

fifndef NULL 

#define NULL {{void *}0J 

#endif 

#define MAXJTERMS 128 



typedef struct RCB 
{ 

WORD free; 
- inuse */ 

WORD address; 
or RCB */ 

WORD vr; 
ckO or ackl for receive */ 

WORD vs; 
ckO or ackl for send */ 

WORD state; 
urrent state of RCB */ 

buff_ptr txq; 
x queue */ 

buff_ptr rxq; 
x queue */ 

WORD rx_length; 

*/ 

WORD inact_timer; 
er value */ 

WORD long_timer; 

WORD type; 
erminal type */ 

WORD retrys? 

nter */ 

WORD retryjmax; 
WORD last_base; 
WORD last_speed; 
LONG time; 
} rcb, *rcb_ptr; 

#define RCB_FREE 0 
#define RCB_INUSE 1 

/* RTC event units */ 

#define IDLE0_EVENT 0x00 

#define IDLE1_EVENT 0x01 

#define IDLE2_EVENT . 0x02 

#define IDLE3_EVENT 0x03 

#define IDLE4_EVENT 0x04 

#define TIMEOUT_EVENT 0x05 

# define RESETJ2VENT 0x06 
#'define TEST_EVENT 

#define VERSION_EVENT 0x08 



/* 1 

/* address f 
/* a 
/* a 
/* c 
/* t 
/* r 

/* rx_length 
/* inact tim 

/* t 

/* retry cou 



0x07 
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#define ACKO_EVENT 0x09 

#define ACK1_EVENT OxOA 

#define ACK2_EVENT OxOB 

#define ACKN0_EVENT OxOC 

tfdefine ACKN1_EVENT OxOD 

#define ACKN2_EVENT OxOE 
#define DO_EVENT " ovOp 

#define D1_EVENT 

# define D2JEVENT 0 xll 

#define TERROR_EVENT 0x12 
# define IDLE5_EVENT ^ 0x13 

#define TX_TIMEOUT_EVENT 0x14 

/* states of the rts state machines */ 

#define RESET_STATE 0x00 
#define NORM_STATE 0x01 
#define RSP_STATE 0x02 
#define TEST_STATE 0x03 
#define VERSION_STATE 0x04 
#define WAIT_STATE 0x05 
#define ECHO_STATE 0x06 

/* state machine return codes V 
#define NOTJXDNE 0x00 
#define DONE 0x01 
#define RESET_CODE 0x02 
#define CONNECT_CODE 0x03 



/* remote base equates */ 
#define REMOTE_OFF 0 
^define REMOTE_ON 1 

/* MSTAT EQUATES */ 

Sdefine MSTAT_NOT_ACTIVE 

#define MSTAT_ACTIVE 

# define MSTAT_MESSAGE 

#define MSTAT_INACTIVE_MESSAGE 4 

ffdefine MS TAT_I NACTI VE 

/* 

# Default Timing parameters 

#define SLOW_PTT 4 « 

/* GE Radio PTT Time */ 
#define FAST_PTT n 

/* Current PTT Time */ 
#define PTT_DELAY p 

/* Default PTT Time */ .. 
#define UP^JDELAY 2 p 

/* 4800 baud UP Window */ 
#defirie UP9600_DELAY ' 10 
600 baud UP Window */ 
#define GAP_DELAY • 4 

/* GAP Timeout Value *./ 



( 



KAar 97 1 Q92 1 1 *1 8*45 '* 

(Vial £ / 1 *jzjc t i«iu»tv; 




rad.h 




r aye O 


#defme dLUUj\_.dlijAY 


GAP_DELAY*2 


• 


/* I 


nter Block Timeout Value */ 










#define MAX_NULL_UP 


c 








#define FRAME_SIZE 




135 






#define TEN_SECONDS 




1000 






#define RTC_MIN_SLOTS 


1 








#define RTC_MAX_SLOTS 


11 








44 A a. f* ~\ no DnV 1 CT /"VP PfM TKTT* 


3 








^^ftfi na otp c\\ rt?o tic a r\ 
tfueline KIL_UvhKnEiAD 


2 








/* rad led tx status equates */ 










fdefme LCD_TX_UP 






0 




# define LCD_TX_POLL 






1 




#defme LCD_TX_DATA 






2 




#defme LCD_TX_TEST 






3 




#define LCD_TX_VERSION 




4 






# define LCD_TX_RESET 




5 






tfueCine bLU_lA_lNThRr EKbNCE 




6 






ffaeiine LCD_TX_CALLSIGN 




7 






/* rad led rx' equates */ 










# define LCD_RX_GOOD 






0 








i 










2 






/* rad led status equates 




V 






#define RADJ300D 






0 




HHofi no pah pantn 






1 




laerine RAD_HOST 






2 




/* rad led rf speed equates */ 










ftaerine LCD_4oOU 






0 




#define LCD_9600 






1 




/* rad config equates */ 






■ 




ffdefine LCD RTC 






0 




#define LCD_DUAL 






1 




#define LCD_MBA 






2 




tdefine LCD_MBA_SEQ 






3 




#define LCD_REMOTE 






4 




#define CRICKET_SHIT 




71 






#endif 

< 
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tfifndef RAD1CFG_H 

# define RAD_CFG_H 

typedef struct 
{ 



queue_ptr rad_in_q; 
queue_ptr rad_out_q; 
WORD port ; 

WORD sna ; 

WORD signalling [2] ; 

BYTE fcc_callsign(16J ; 

WORD base; 
WORD mba[4); 
WORD speed [4] ; 

WORD remote_base[4] ; 

WORD remote_of fset (4) ; 



} rad_cfg, *rad_cfg_ptr ; 

^define COMM_PORT2 
#endif 
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SUBTTL SCC_EQUATES 
PAGE 

interrupt controller constants 
fsr non specific end of interrupt 
INTERNAL_PORT_BASE equ 0FF00H 

EOI_REG equ I NTERN AL_ PORT_B AS E + 2 2 H 



EOI 
-interrupt 

VRTX equ 

UI_ENTER equ 

UI_EXIT equ 
SC_QINQUIRY equ 2 AH 

SC_POST equ 



equ 8000H 



20H 
16H 
11H 



LCD_Q 

EOI_8259_REG 

EOI_8259 

-interrupt 



equ 



08H 



25 



equ OfaOOh 
equ 020h 



/non-specific , end-of 



/non-specific end-of 



SCC_EQUATES 

register 0 ("command register") 
IUS 

er Service 
RESET_ERROR 
RESET_STATUS 
RESET JTXJTRC 
RESET_RX_CRC 
RESET_RX 

RESET_TX_UNDERRUN 
RESET_TX_PENDING 



ABORT_ON_UND ERRUN 
FCS_ON_UNDERRUN 



/register 1 (interrupt control) 

TX_INTS equ 00000010b 

EXT_TX_INTS equ 00000011b 

EXTENTS equ 00000001b 
RX_INTS 



equ 


038H 


equ 


030H 


equ 


010H 


equ 


080H 


equ 


040H 


equ 


070H 


equ 


0C0H 


equ 


028H 


equ 


0A4H 


equ 


0A0H 



NO_INTS 



equ 00010100b 
equ 00000000b 



; register 5 <tx control) 
TX_ON. • - equ. 0AH 

PTT 

/register 3. (rx control) 
R X-QN equ 01H 



/reset highest Interrupt Und 



/enable tx ints 
/enable tx, ext stat ints 
/enable ext stat ints 
/enable rx ints 
/set dma bits 



equ 0AH 



/register '9 
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RESETA 


equ 




RESETS 


equ 


049H 1 


; register 10 






CRCPRES2T1 


equ 


080H 


NRZI 


equ 


020H 


NRZ 




equ OOOH 


/register 11 






CLOCK 


equ 


078H * 


CLOCK1 


equ 


008H ' 


CL0CK2 


equ 


052H j 


;register 14 






SNRZI 


equ 


OeOH 


BRGEN 


equ 


080H 


DDPLL 


equ 


060H 


SEARCH 


equ 


020H 


BRENABLE 


equ 


003H 


/register 15 (external/status 


interrupt control) 


TX_UND_INT equ 04 OH 




/enable tx underrun interrupt 


CD_INT equ 008H 




/enable CD status interrupt 


CTS_INT equ 02 OH 




/enable CTS status interrupt 


ABORT_INT equ 08 OH 




/enable ABORT status interrupt 


; read rea 0 meaninas 






DCD equ 08h 






CTS equ 2 Oh 






ABORT equ 8 Oh 






UNDERRUN equ 4 Oh 






TX_EMPTY 


equ 


04H 


;read register 1 test masks 






EOFRAME equ 8Uh 






CRCFRMERR equ 4 Oh 






RXOVERRUN equ 2 Oh 






PARERR equ lOh 






/protocol parameters 






SDLC_MODE 


equ 


020H 


ASYNC_MODE 


equ 


044H 


SDLC_FLAG 


equ 


07EH 


MAX_IN 


equ 


266 


SUBTTL MACROS 






PAGE 






; read_reg 






? read from a specified sec 


register, the port address is optional 


.ly * 






; specified, so that you don 


't have to reload dx unless you need t 


; Also, reads from port 0 don't generate a spurious write to set u 


p the 






register 
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read_reg macro regnum, portnum ; 19; 39; 54 
ifnb <pc5rtnum> ;if a port address is specified 



mov dx, portnum 

andif 

if 0 ne regnum 



;16; 



16; 



endm 



mov al , regnum 


; 4 




4;20 


out dx,al 


; 9 




;13;29 


nop 


; 3 




;16;32 


nop 


; 3 




?19;35 


nop 


; 3 




?22;38 


nop 


; 3 




?16;32 


nop 


; 3, 




•19; 35 


nop 


• 3 




r22;38 


.E 






in al,dx , 


• 8, 


: 8, 


■30; 46 


nop ( 


3, 


•12, 


•33; 49 


nop ; 


3; 


•15; 


•36;51 


nop ; 


3; 


19; 


39; 54 


nop j 


3; 




16; 32 


nop ; 


3; 




19;35 


nop ; 


3; 




22; 38 



write_reg 

opposite of read_read, same notes as above apply, 



regnum, val, portnum ; 20; 40; 52; 
;if a port address is specified 



;12; 



4; 
7; 
3; 
3; 
3; 



;12; 



; 4;16 
;11;23 
;14;26 
;17;29 
;20;32 



3; 
3; 
3; 



;16;32 
;19;35 
;22;38 



4; 4;24;36 
7;11;31;43 
3;14;34;46 
3;17;37;49 
3;20;40;52 
;16;32 
;19;35 
;22;38 



write_reg macro 
ifnb <portnum> 

mov dx, portnum 
endif 

if 0 ne regnum 

mov a 1, regnum 

out dx,al 

nop 

nop 

nop 

nop 

nop 

nop 
endif 

mov al,val 

out dx,al 

nop 

nop 

nop 

nop 

nop 

nop 

endm 
; write_ reg 

bpposite of read_read. same notes as above apply. 



write_regx macro 
ifnb <portrium> 
mov dx, portnum 



regnum, val, portnum ; 20; 40; 52; 
;if a port address is specified 
;12; ; ;12; 



endif 

if 0 ne regnum 
mov a 1, regnum 
out dx,al 
nop 
nop 
nop 
nop 
nop 
nop 
endif 

mov ax,val 

out dx,al 

nop 

nop 

nop 

nop 

nop 

nop 

endm 





4; ; 4, -16 








3; ;14;26 




3; ;17;29 




3; ;20;32 


3; 


;16;32; 


3; 


;19;35; 


3; 


;22;38; 



4; 4;24;36 
7; 11; 31; 43 
3; 14; 34; 46 
3; 17; 37; 49 
3; 20; 40; 52 



; 3; 


;16;32; 


; 3; 


;19;35; 


; 3; 


;22;38; 
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si ?"^-! oi . ;rel 062287 

resets sec xnterrupt and interrupt controllers 

signal_eoi macro , 

; 126; 

; reset the status and error state of the sen 
write.reg o. ius. scc_conunandJor?[si ] .32 32 . 
wnte.reg 0 , RESET_ ERROR ;20;52; 

; th V,£?jr rnal interrupt 



mov ax, EOI 
out dx,ax 



endm 



16; 103; 
12 1 115 1 
11 ; 126; 



i::::::::r"""****""***"*""**»«***.*...«*....„ 

'^*.^.!Kl5™.;^Ii;.«5™^ CHARACTERS 
********* ************************************* 



********** 

STX 
ETX 
DLE 



; LCD EQUATES 



EQU 
EQU 



02H 
03H 



; DATA-LINK ESCAPE 



waity macro 

LOCAL loop 
mov dx, LATCH 
mov al., FAKE_RBAD 



; START OF TEXT 
; END OF TEXT 
EQU 
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loop J 



endm 
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out dx,ai 

mov dx,LCD_INIT 

in al,dx 

test al, BUSY_FLAG 
jnz loop 

call fakewrite 
mov dx, LATCH 
mov al , FAKE_WRITE 
out dx,al 



waitx macro 

LOCAL loop 
mov dx, LATCH 
mov al,FAKE_READ 
out dx,al 
mov dx,LCD_INIT 



loop: 



endm 



in al,dx 

test al , BUSY_FLAG 
jnz loop 

call FAKE_READ 



SUBTTL Equates and macros 



LCD_BASE 


equ 


200H 


LCD_INIT 


equ 


LCD_BASE+0 


LCD_DATA 


equ 


LCD_BASE+2 


; other equates 






LCD_INIT0 


equ 


00111000B 


LCD_INIT1 


equ 


00000110B 


CURSOR_OFF 


equ 


00001100B 


DISPLAY ON 


equ 


00001110B 


BUSY FLAG 


equ 


10000000B 


CLEAR 


equ 


00000001B 


LATCH 


equ 


0180h 


FAKE_READ 


equ 


2h 


FAKE_WRITE 


equ 


OOh 


ADDRESS_MASK equ 


07FH 




SET_DD_RAM_ADDRESS equ 


080H 




/ 

SCREEN_SIZE 


equ 


2 OH 


LINE_SIZE • 


equ 


10H 


SECOND_,LINE 


equ 


4 OH 


ADJUSTMENT 


. equ 


30H . 
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SUBTTL SEGMENT DEFINITIONS, DATA STRUCTURES 
; DATA segment public 'DATA' 

extrn scc_command_port : word 
extrn scc_data_port : word 

extrn scc_base_po9 :word 

extrn scc_vector :word 

extrn scc_baud:word 

extrn scc_reset :word 

extrn port: word 

extrn mailbox:word . 

extrn base: word 

extrn base_jnul :word 

extrn rtc_rxx:word 

extrn rtc_tx_state : word 

extrn rtc_tx:word 

extrn rtc_tx_length:word 

extrn rtc_address : byte 

extrn rtc_command:byte 

extrn rtc_tx_crc:byte 

extrn rtc_rx_s tat e: word 

extrn rtc_rxptr :word 

extrn rtc_rxptrl tword 

extrn rtc_rx_length:word 

extrn rtc_rx_command : word 
extrn rtc_rx_address :word 
extrn rtc_rx_crc:word 



m 



extrn rad_timer_routine:word 
extrn rtc_block_delay : word 
extrn rtc_gap_delay :word 

extrn rad_timer :word 

extrn squelch: word 
extrn squelch_check : word 
extrn up_flag tword 

extrn native_length:word 
extrn native_error :byte 

extrn tt mode_byte : byte 
extrn rx_byte:byte 
extrn tx_byte:byte 

extrn sna:word 

extrn crc_table:word 
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/* 

rad.c 

author Marvin Sojka 




• 





purpose: 

Declarations for global identies utfed in the RTC Dro 
tocol p 
*/ T - 

extern rad_cfg_ptr rad_c£gx; 



extern void ( *rad_timer_rout ine) ( ) ; 
extern void ( *rad_tx_routine) ( ) ; 
extern rcb rcbs(] ; 



extern WORD up_q(]; 
extern WORD up_q_count; 
extern WORD up_flag; 
extern WORD squelch[]; 
extern WORD squeich_check [ ] ; 
extern WORD rtc_slots; 

extern rcb_ptr crcb; 
extern buff_ptr cbuff; 

extern buff_jptr rtc_rx_buf f ( ] ; 
extern BYTE *rtc_rxptr [ J ; 
extern BYTE *rtc_rxptrl ( ) ; 

extern BYTE rad_tx_bu£ f er ( ] ; 
extern WORD rad_tx_length; 
extern WORD rtc_rx_length [ ] ; 
extern WORD rtc_rx_crc ( ) ; 
extern WORD rad_statell; 

extern WORD rad_timer; 

extern WORD rad_inact_timeout ; 

extern WORD rad_callsign_timer; 

extern WORD sna; 
extern WORD snax; 

extern WORD port; 
extern WORD base; 
extern WORD rtc_rxxf] ; 

extern WORD up_inactive_count ( ] ; 
extern WORD f up_inactive_count [ ] ; 
extern WORD slot [J; 
extern WORD fslot[]; 
extern WORD sccjt>aud[] ; 

/*. stats..*/. . 

extern LONG term_out_blocks ( ] ; 

extern LONG term_in__blocks [ J ; 

extern LONG term_out_ timeouts ( ] ; 
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extern LONG terrn_in_timeouts [) ; 

extern LOtfG giob_out_blocks ? 

extern LONG ylob_in_biocks ; 

extern LONG glob_out_timeouts; 

extern LONG ylob_in_t iineouts ; 

extern LONG glob_interf erence; 

extern LONG glob_collisions ; 

extern LONG channel_out_blocks [ ] ; 

extern LONG channel_in_.blocks I ) ; 

extern LONG channel_out_timeouts [ ) ; 

extern LONG channel_in_timeouts ( ] ; 

extern LONG channel_interf erence { J ; 

extern LONG channel_collisions ( J / 



— . f ' 
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/* rtc_pri.c */ 

unsigned short rtc_prifsm(int event); 
unsigned short rtc_reset„state (unsigned short event); 
unsigned short rtc_norm_state (unsigned short event); 
unsigned short rtc_rsp_state (unsigned short event); 
unsigned short rtc_test_state (unsigned short event); 
unsigned short rtc_version_state (unsigned short event); 
/* rtc_init.c */ 
void rtc_init ( void) ; 
/* rtc_ind.c */ 

int rtc_reset_indication (void) ; 

int rtc_data_indicatipn(buf f_ptr nbuff); 

/* rtc_up.c */ 

void rtc_up(void) ; 

int rtc_send_up (unsigned short slots); 

void rtc_up_squelch(void) ; 

void rtc_up_startO (void) ; 

void rtc_up_startl (void) ; 

void rtc_rcv_upO (void) ; 

void rtc_rcv__upl (void) ; 

void rtc_rcv_up2 (void) ; 

void rtc_rcv_up3 (void) ; 

int check_rcv_up (unsigned short port); 

/* rtc_idle.c */ 

int rtc_idle(void) ; 

/* rtc_rx,c */ 

unsigned short rtc_rx (unsigned short who); 
unsigned short next_rx_buf f er (void) ; 
/* rtc_acti.c */ 

unsigned short rtc_rcv_dafca (unsigned char command, unsigned short len 
gth) ; 

unsigned short rtc_accept_data (void) ; 

void rtc_accept_speciai (void) ; 

void rtc_reject_echo(rcb_ptr qrcb) ; 

int rtc_rcv_test (unsigned short length); 

int rtc_rcv_version (unsigned short length); 

void rtc_reset (rcb_ptr qrcb); 

void rtc_done(int type); 

/* rtc_send.c */ 

int rtc_send_poll (void) ; 

int rtc_send_npoil(void) ; 

int rtc_send_reset (void) ; 

int rtc_send_data(void) ; 

int rtc_send_vers ion (void) ; 

int rtc_send_test (void) ; 

int rtc_send (unsigned char address, unsigned char command, unsigned ch 

ar *data, unsigned short length); 

void rtc_tx_startO (void) ; 

/* rtc_main.c */ 

void rtc_main(void) ; 

void rtc_rx_startO( void); 

void rte_rx_startl (void) ; 

unsigned short rtc_receive (void) ; . 
void rad_timeout (void) ; 
/* rad_main.e V 
void rad_main(void) ; 
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/* rad_inf.c */ 

void send_main(buf £_ptr x) ; 

buff_jptr wadt_main (unsigned int timeout); 

buff_ptr check_main (void) ; 

void post_main (buf f _jptr x, queue _ptr que) ; 

int post_maiibox (unsigned int x) ; 

unsigned int pend_mailbox (unsigned int x) ; 

void mailbox_init (void) ; 

/* rad_in*c */ 

void rad_in (void) ; 

void rf_halt_in (void) ; 

void rf_data_in (buf £_ptr qbuff); 

void rf_reboot_in (buf f_ptr qbuff);- 

void rf_ enable_in (buf f_ptr qbuff); 

void rf_rnstat_in (bu£f_ptr qbuff); 

void rf_stat_in (buf £_ptr qbuff); 

void rf_stat_reset_in(buf f_ptr qbuff); 

void r£_type_in (buf f_ptr qbuff); 

int convert_long_to_bytes (unsigned char *x, unsigned int y) ; 
/* rad_rcb.c */ 

rcb_ptr rcb_alloc (unsigned short address); 

rcb_ptr rcb_f'ind (unsigned short address); 

void rcb_free(rcb_ptr xrcb) ; 

void rcb_init (void) ; 

/* rad_time.c */ 

void timerJLnterrupt (void) ; 

void radJLnact (AMXID timerid, unsigned int a5) ; 

void rad_timer_JLnit (void) ; 

/* raddled. c */ 

void lcd_startup(void) ; 

void lcd_update(void) ; 

void lcd_addr (unsigned short addr) ; 

void lcd_tx_status (unsigned short status); 

void lcd_rx_status (unsigned short status); 

void lcd_heartbeats (unsigned short heartbeats); 

void lcd_port (unsigned short port); 

void lcd_speed (unsigned short speed); . 

void lcd_config (unsigned short conf ig) ; 

void lcd_sys_status (unsigned short status); 

/* rad.c */ 

/* rad_stat.c */ 

void stats_init (void) ; 

void clear_tern\_stats (unsigned short address); 

/* \lib/config.h V 

void main(rad_cfg_ptr x) ; 

/* Uib/configji V 

unsigned short ca.lc_crc (unsigned char *buff, unsigned short len) ; 

unsigned short ca±c_rx_crc (unsigned short crc, unsigned char new) ; 

/* Uib/config.h */ 

void scc_interruptO (void) ; 

void scc_interruptl ( void); 

void scc_setup(void) ; 

void scc_init (unsigned short port); 

void rtc_switch(void) ; • 
void dtr_on (unsigned short port); 
void dtr_off (unsigned short port); 
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void ptt (unsigned short port); 
void ptt_o£f (unsigned short port); 
void set_mba (unsigned short base) ; 
void alt_of f (void) ; 

unsigned short check_squelch (unsigned short port); 
void rad_stop_scc (unsigned short port); 
void rtc_tx_init (unsigned short port); 
void rtc_rx_init (unsigned short port); 
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APPENDIX F 

Program Listing Showing 
Preferred Control Instructions 
for the Baud Rate Switching ProtocoJ 
of Mobile Transceiver Unit 833 
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■■/* Copyright (c) 1991 norand Corporation. All rights reserved. •/ 

/* Hardware independent MAC layer routines. This module is responsible tor 

* controlling and receiving messages from the physical hardware routines 

* It fits in the protocol stack between the LLC and the hardware specific 

* MAC layers. This layer is responsible for supplying and removing the bloc 

k 

* framing and check digits. 
*/ 

/* $Log: N:/VCS/PKTDRVR/MAC_RTC.C V $ 

Rev 1.57 07 Apr 1992 09:32:36 spiess 

* uses far model 

Rev 1.56 21 Jan 1992 16:09:12 walterjo 

* Forgot to enable interrupts through all MACInit paths. 

Rev 1.55 18 Jan 1992 11:02:46 spiess 

* Stop logging receive buffer overflow as an input error. 

Rev 1.54 18 Jan 1992 09:52:42 spiess 
^ Modified so that a shutdown is deferred until the transmitter has complete 

* its transmission. If the shutdown is reversed before it has been executed 

* nothing will happen if the transmitter has not stopped. 



* Rev 1.53 17 Jan 1992 13:35:36 spiess 

* Changed to not send up the carrier loss packet. Defers shutdown if a 
transmission is in progress. 

* 

Rev 1.52 27 Nov 1991 13:58:30 spiess 

* Doubled switch_delay for slow switches between abud rates. 

Rev 1.51 14 Nov 1991 13:01:26 spiess 

* removed EAP conditional 
* 

Rev 1.50 01 Oct 1991 13:37:28 spiess 

* Lint. 



Rev 1.49 24 Sep 1991 09:17:12 spiess 

* No change. 
* 

Rev 1.48 17 Sep 1991 08:49:52 spiess 

* EAP now appears functional 
* 

Rev 1.47 12 Sep 1991 12:02:12 spiess 

* Don't touch PTT when MACQuicker called. 

* Rev 1.46 10 Sep 1991 13:13:02 spiess 

* fixed bug in recovery from EAP to RTC 

* 

Rev 1.45 10 Sep 1991 11:00:52 spiess 
* ' lintability 
* 

Rev 1.44' 06* Sep 1991 15:48:04 spiess 

* EAP modifications; Buffer management. 

Rev 1.43 29 Aug 1991 14:00:'02 spiess 

* Some progress toward EAP . 
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Rev 1.41 08 Aug 1991 13:09:34 spiess 
Changed goodpkt speed notification sequence. 

Rev 1.40 08 Aug 1991 13:01:50 spiess 
Explicitly set State to START if restarting. 

Rev 1.39 08 Aug 1991 12:15:00 spiess 
Fixed typo. 

Rev 1.38 07 Aug 1991 11:59:18 spiess 
Notify app of carrier recovery. 

Rev 1.37 03 Aug 1991 08:30:42 spiess 

Rev 1.36 24 Jul 1991 13:48:16 spiess 
Prevent buffer overflow 

Rev 1.35 22 Jul 1991 15:33:10 spiess 
Changed error value's return size. 

Rev 1.34 11 Jul 1991 11:54:20 spiess 
Ignore uart errs altogether 

Rev 1.33 11 Jul 1991 10:08:14 spiess 
The empirical best on ptt delay & Quicker 

Rev 1.32 10 Jul 1991 12:46:48 spiess 
implement some _fastcall stuff, shorten ptt_delay2 



Rev 1.31 10 Jul 1991 10:09:34 
Ptt delay & preamble. 



Rev 1.30 
PTT Delay 



09 Jul 1991 17:24:50 



Rev 1.29 09 Jul 1991 17:05:52 
Removed preamble! ! ! 

Rev 1.28 09 Jul 1991 15:50:22 
Ptt delay & preamble 

Rev 1.27 09 Jul 1991 15:04:42 
Guess what? Ptt delay & sync pattern 

Rev 1.25 09 Jul 1991 13:24:20 
Used a new XmitNowO function 

Rev 1.24 09 Jul 1991 12:32:56 
Changed preamble again 

Rev 1.23 09 Jul 1991 11:59:30 
Changed preamble & PTT delay 

Rev 1.22 09 Jul 1991 G8:,47:24 
Yet one more PTT delay change 

• Rev 1.21* 08 Jul 1991 15:3'6:38 
Modified for dual xmit buffer.. 



spiess 
spiess 
spiess 
spiess 
spiess 
spiess 
spiess 
spiess 
spiess 
spiess 



Rev 1.20 .08 Jul 1991 10:20:24 spiess 
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* Changed pet delay AGAIN ! 
* 

Rev 1.19 08 Jul 1991 09:34:24 

* Another change to pec delay 

Rev 1.18 05 Jul 1991 16:45:44 

* Lengthen PTT (again) 
* 

Rev 1.17 05 Jul 1991 13:18:42 

* Attempted to modify preamble again 

Rev 1.16 05 Jul 1991 13:03:56 

* Attempted to modify preamble again 
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spiess 
spiess 
spiess 
spiess 



Rev 1.15 05 Jul 1991 11:40:04 spiess 

* Restore pet delay, change sync pattern. 

Rev 1.14 04 Jul 1991 09:28:24 spiess 

Rev 1.13 30 Jun 1991 08:57:58 spiess 

* Modified not to attempt to change the power on/off setting of the radio 
This is controlled by installing and uninscalling the uart layer. 

* Rev 1.12 

* No change. 



20 Jun 1991 16:46:02 spiess 



* Rev 1.11 04 Jun 1991 10:02:58 spiess 

* Modified routines to start and stop mac layer to install and uninstall 
the uart layer beneath, leaving the stop cransmit and receive to that 

* layer. 
★ 

Rev 1.10 22 May 1991 08:56:06 spiess 

* Changes after code review. 
* 

Rev 1.9 17 May 1991 16:08:06 walterjo 

* Now ignores uart framing errors. 
* 

Rev 1.8 17 May 1991 14:55:04 spiess 

* Fixed buffer overflow handling and output a 0x55 when starting a packet. 

* Rev 1.7 17 May 1991 08:15:02 spiess 

* Mostly added comments. Made minor changes to disable the receiver while 

* the transmitter was running. 

Rev 1.6 16 May 1991 10:19:34 spiess 

* A very fine version this is. Seems to work well. 

* Rev 1.5 14 May 1991 13:36:46 spiess 

Rev 1.4 14 May 1991 07:30:16 spiess 

* Version contains autobaud and more support routines. 

Rev 1.3 09 May 1991 15:49:42 spiess 

* Added stuff to transmit RTC messages. Added routine to get RTC 

* at a time. Passed LLC layer the byte count without DLEs. 



Rev 1.2 
No change. 



0 5. May 1991 16:22:14 spiess 



Rev 1.1 02 May 1991 14:01:04 sp'iess 
•* Many changes. Discovered -that we definitely need to split thi. 
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* a tlAC and LLC layer. Several functions have been removed to llc_rtc._* 

Rev 1.0 29 Apr 1991 06:06:10 spiess 

* Initial revision. 
*/ 



>*define EA P_HE AD ER_L ENGTH 3 



# inc lude < stdl lb . h> 
^include <dos.h> 
#include <bios.h> 
^include <string.h> 
#include <nor/sty le. h> 
^include <nor/mcask. h> 
^include <nor/crc!6 . h> 
* inc lude "pktmac . h M 
# inc lude "pktdrvr , h" 
^include M mac_rtc. h M 

^include " llc_rtc. h M /* so we can return SPEED_ to app */ 
4undef BUF_SIZE 

^define BUF_SIZE (128*2+6+32) /* stx+addr+command+128 transparent+etx+crcl6 
•/ 



* * 

* Autobaud switch 
V 

#define SWITCH JJP_DELAY 
#define CARRIERJTRIES 
#de£ine SWITCHES EEK_DELAY 
^define SWITCH_DOWN_DELAY 

/ 

/* Autobaud variables */ 

EXPORT int AutoBaud = 1; 
EXPORT int Highspeed = 0; 
EXPORT int _far InvertPTT 

roller */ 

PRIVATE unsigned BadDelay 
PRIVATE unsigned GoodDelay 



# Pkts good before rate speedup */ 
switch rates this many times */ 

# bytes bad before rate switch *7 
CARRI ER_TRIES * SWITCHES EEK_JDE LAY 

/* # bytes bad before rate slqwdown * 



20 
6 

1024 



/* 
/* 
/* 



= 0; 



/* 
/* 



0=no, l=yes */ 
0=4800, 1=9600 */ 

/* 0=Normal, l=direct to cont 



SWITCHES EEK_DELAY; /* bad chars to go */ 
SWITCH_UPJ3ELAY;/* good packets to go */ 
PRIVATE int CarrierLoss = CARRIER^ TRIES; /* did we already notify lie? */ 
PRIVATE unsigned Quicker =0; /* ptt early warning variable 



* * 

* Hardware specific routines to control a serial line 
* 

* The push to talk delay should be no less than 6 milliseconds. After that 

* time, the receiver needs conditioning so that its detection circuitry can 

* tell the difference between a zero and a one. There must also be a quiet 

* time of some sort for the remote uart to synchronize with the start bit. 

* all together a delay of 14 milliseconds before the first data character 

* is appropriate. 
V . 

IMPORT void UartSetup (unsigned rate, int Control); 
^ IMPORT void UartSignals (unsigned char. ChangeThese, unsigned char ThisValue 

^define PUSH_TO_TALK 2 * /* same as-RTS! */ 

#define PTTJ)ELAY1 7 /* Milliseconds before ready <o send 
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define PTT_DELAY2 7 
V 

^define FAST_SLOT_DELAY 2 5 
#defme SLOW_SLOT_DELAY 40 

^define PTT_DELAY_EAP 4 5 



/* Milliseconds before ready to send 

/* Milliseconds per slot @ 9600 */ 

/* Milliseconds per slot <i 4800 */ 

/* Milliseconds before ready to send 



* Block framing characters 
V 



^define STX 
^define ETX 
^define DLE 



2 
3 

0x10 



/* Start of Text */ 

/* End of Text */ 

/* Data Link Escape */ 



* * 



Receiver variables 

PRIVATE unsigned AlreadyHere = 0; /* Mutual exclusion semaphore V 
PRIVATE enum Protocols RecvProtocol = USE_RTC; 



PRIVATE enum { 

START = 0, 

END =1, 

CRC1 = 2, 

CRC2 = 3, 

DLESTX= 4, 

HEADER= 5, 

DATA = 6, 

LRC = 7, 

HASH = 8 
} State = START; 
unsigned char RBuf [BUF_SIZE] ; 
static unsigned RBuf Length - 0; 
unsigned char *RBufPtr = RBuf; 



/* frame transfer States • 

/* STX V 

/* ETX */ 

/* first CRC character */ 

/* last CRC character */ 



/* what comes next? */ 



★ * 

* Transmitter variables 
V 

PRIVATE int TransmitterRunning =0; /* state of transmitter */ 
PRIVATE int PendingShutdown =0; /* state of trying to reset */ 
PRIVATE int Pari ty Even ( int c); 

PRIVATE void CommitRecv(void) { 

* * 

I Su US w S ^ he receive data th *t has already been obtained to be removed from 
the buffer. 

V 

if (RBuf +RBuf Length > RBufPtr) { 

RBufLength -= (unsigned) (RBuf Ptr-RBuf) ; 
memcpy(RBuf, RBufPtr," RBufLength); 

} else { m • 

RBufLength =' 0; * 
} • ■ 

RBufPtr = RBuf; 



b 

Q; 
at 
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PRIVATE void _fastcall GoodPkt (void) { 



* * 



* Increases the baud rate after good experiance at the current rate. 

* resets the carrier loss indication. 



if { iCarrierLoss) { 

(void) LogicalLmkControl ( 
0, 



/* notify app of carrier */ 



(unsigned char) (Highspeed? 

(RecvProtocol == USE_EAP)? SPEED_9600_EAP 
SPEED_9600_RTC 

(RecvProtocol == USEJSAP)? SPEED_4 800_EAP 

SPEED_4800_RTC 



) 



} 

CarrierLoss = CARRIER JTRIES; 
BadDelay = SWITCH_DOWN_DELAY; 

if (AutoBaud && IHighSpeed) { 
if (GoodDelay) { 
--GoodDelay; 



/* we have carrier */ 

/* take a while before slow * 

/* if low speed V 

/* advance toward high speed 



} else if ( [Transmit terRunning) { 
Highspeed = 1; 

UartSetup(96, _COM_CHR8 I _COM_STOPl I _COM_NO PARITY) ; 

CarrierLoss = 0; /* force app notification */ 

^ BadDelay = SWITCH_SEEK_DELAY; /* don't try too hard */ 



} 



PRIVATE void _fastcall BadBytes (unsigned Quantity) { 
* ★ 

* Decreases the baud rate after bad experiance at the current rate. 

* if we fail at 4800 baud, or are not auto switching then notify app of 

* comm loss. 



if (BadDelay > Quantity) {/* if not bad enough experiance */ 

BadDelay -= Quantity; /* reduce toward low speed V 

} else { 

GoodDelay = SWITCH _0 P_DELAY; 
BadDelay s SWITCH_SEEK_DELAY ; 
if (AutoBaud) { 

Highspeed = IHighSpeed; 
UartSetup( 

Highspeed ? 96 : 48, 

_COM_CHR8 I _COM_STOPl | _COM_NOPARITY 

); 

} . 

if (CarrierLoss ScSc l --CarrierLoss) ( /* notify. app of carrier loss 

(void) LogicalLinkControl (0, SPEED_LOSS); 
} * 
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EXPORT void PucRecvError (unsigned char c, unsigned char 'Error) { 



We ]usc received an error. Soft flush the receive buffer by inserting a 
stx if a hardware error occurred. if the buffer overflowed and parsing 
is not currently in progress, throw away the oldest character and add the 
new character. if the buffer has overflowed and parsing is in progress, 
we assume that a message may be pulled out of the buffer soon and discard 
the new character. 



'f 



Error = Error; 
if ( ! PutRecvByte(c) ) { 
if ( lAlreadyHere) { 
State = START; 
++RBuf Ptr; 
CommitRecv( ) ; 
(void) PutRecvByte(c) 



} 



} 



/* if not already processing */ 

/* get at least one more character */ 

/* clear some stuff out */ 

/* put the new character in */ 



} 



PRIVATE void AcceptBlockt 
unsigned char Type, 
unsigned PktLength, 
unsigned JnkLength 

) { 
* * 



Quicker = 0; 

if (LogicalLinkControl (PktLength, Type)) { /* fwd pkt & speed */ 
} GoodPktO; /* good pkt from host*/ 

RBufPtr = RBuf+Pkt Lengths JnkLength; 



EXPORT void InterruptComplete ( int EndTransmit) { 

/a******************** ******************************************************* 

* * 

^ This routine is called after a uart interrupt. It attempts to assemble an 

* validate a received packet so that it can be forwarded to the Logical Link 
Layer . 

V 

PRIVATE unsigned PktLength = 0; 
PRIVATE unsigned JnkLength = 0; 
PRIVATE unsigned Crc - 0; 

int c; 

PRIVATE unsigned char Hash = 0; 
PRIVATE unsigned char Lrc = 0; 



/* Length of text */ 
/* Length of text V 
/* accumulation bucket */ 
/* character received */ 

/* accumulation bucket V 
/* accumulation bucket */ 



/* update state of transmitter */ 
if (TransmitterRunning) { 
if (EndTrans.mit) { 

UartSignals(PUSH_TO_TALK, (unsigned char) ( invert PTT ? -0 0) ) • 
. TransmitterRunning =0; ' 
if (PendingS hut down) { 

MACReset ( ) ; , 
} else { • 

StartReceiver ( ) ; 

} 
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return; 



} 



/* Provide mutual exclusion on reentry so we can allow interrupts */ 
if (AlreadyHere) return; 

/* Process all characters received so far. New characters may be added 
* while we're in this routine! 
*/ 

for {;;) { 

/* Get a character and set AlreadyHere in one indivisible operation 

* (meaning interrupts are disabled) . This lets anyone reentering 

* know if we're finished or not, preventing interleaved receive 

* character processing. We won't enable interrupts after clearing 

* the mutual exclusion variable to prevent stack runaway. 
*/ 

_disable() ; 

AlreadyHere = (RBufPtr < RBuf *RBuf Length) ; 
_enable( ) ; 

if (! AlreadyHere) break; 
c = *RBufPtr++; 



switch (State) { 
default 

State = START; 
case (START) : 

if (C == DLE) { 

State = DLESTX; 
} else 

if (c == STX) { 

State = END; 

Pkt Length = 0; 

JnkLength = 0; 

Crc = 0; 
) else { 

BadBytes (I) ; 

} 

CommitRecv( ) ; 
break; 



/* just in case */ 

/* reset state V 
/* looking for start of text */ 



/* advance state */ 
/* no length yet */ 
/* #Overhead bytes 4 
/* prime CRC V 



/* dispose trash */ 
/* looking for end of text */ 



case (END) : 

if (c == STX) { 

State = START; 
— RBufPtr; 

if (JnkLength && RBufPtrt-lJ « DLE) { 
State = DLESTX; 
JnkLength-- ; 

} 

BadBytes (Pkt Length + JnkLength); 
} else { 

Crc = CrcByte(c, Crc); 
if (c == ETX) { 

State = CRC1; 

JnkLengt-h + + ; 
) else if {c = DLE) { 

•JnkLengt h^r ; 
} else { 

PktLength++; 

} 



/* accum CPC 

/* advance 

/* increase . 

/* increase 

/* increase 



- '.3th */ 
jth */ 
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} 

break; 



case(CRCl) : /* this is first CRC character V 

Crc = CrcByte(c, Crc); /* accum CRC */ 

State = CRC2; /* advance state */ 

JnkLength++; /* increase length */ 

break; 



case(CRC2) : 

Crc = CrcByte(c, Crc); 
State = START; 
JnkLengthf +; 
if (!Crc> { 

RecvProtocol s USE_RTC; 
AcceptBlock( 

(unsigned char) ( 

HighSpeed2^SPEED_9600_RTC 
>, ^ - • 

Pkt Length, 
JnkLength 

); 

} else { 

^ BadBytes (Pkt Length + J^cLength); 
break; 



/* this is second CRC character */ 
/* accum CRC */ 
/* restart state */ 
/* increase length */ 



SPEED_4800_RTC 



/* tally bad */ 



case (DLESTX) : 

if (c == STX) { 

State = HEADER; 
1 Lrc = 0 ; 
Hash = 0; 

JnkLength = EA P_H EAD ER_L ENGTH ; 
} else { 

State = START; 
BadBytes (2) ; 

} 

CommitRecv{ ) ; 
break; 



case (HEADER) : 

if ( Parity Even (c ) ) { 
State = END; 
Cr<#= 0; 
Pkt Length = 0; 
JnkLength - 0; 
RBufPtr = RBuf; 
} else { 

Lrc ~= (unsigned char)c; 
Hash (unsigned char)c; 
if (!--JnkLength) { 

PktLength = c & 0x7f; 

PktLength++; 

State = DATA; . 

} 

. ) 
break; 



/* prime CRC V 

/* no length yet */ 

/* #Overhead bytes */ 



case (DATA) : 

if ( Parity Even (c ) > { 
State = END; 
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H 
m 



a 
m 



) 



} 



Crc = 0; 
PktLength = 0; 
JnkLength = 0; 
RBufPtr = RBuf ; 
} else { 

Lrc A = (unsigned char)c; 
Hash += (unsigned char)c; 
if (++ JnkLength >= PktLength) { 
State = LRC; 

PktLength EAP _HEADER_LENGTH ; 

) 

} 

break; 

case (LRC) 

if (ParityEven(c) ) { 

State = END; 

Crc = 0; 

PktLength = 0; 

JnkLength = 0; 

RBufPtr = RBuf; 
} else { 

Lrc (unsigned char)c; 

State = HASH; 

} 

break; 

case (HASH) ; 
if ( 

ParityEven (c) II 
(Lrc & 0x7f ) | | 
(Hash & 0x7f) U (c & 0x7f) 

) { 

State = END; 
Crc s 0; 
PktLength = 0; 
JnkLength = 0; 
RBufPtr = RBuf; 
} else { 

State = START; 
RecvProtocol = USE_EAP; 
Accep t Block ( 

(unsigned char) ( 

Highspeed? SPEED 9600 EAP 

>, 

PktLength, 
2 

) ; 

} 

break; 



/* prime CRC */ 

/* no length yet */ 

/* ^Overhead bytes */ 



/* prime CRC */ 

/* no length yet */ 

/* # Overhead bytes */ 



/* prime CRC */ 

/* no length yet */ 

/* #Overhead bytes */ 



SPEED_4800_EAP 



EXPORT int PutRecvByte (unsigned char c) ( 

* rJ a ?K r ® ce i ved . byte into the appropriate receive buffer/* 

* "turn ztrt f^l'' c " c f e ?the tail pointer, we lose this character and 
recurn zero to indicate failure. 
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if (RBufLength >= sizeof ( RBuf } ) { 

return 0; 
} else { 

RBuf {RBuf Lengch++] = c; 

return 1; 

} 

} 

EXPORT unsigned char MACInByte (void) { 
* * 

* Handle the receive character which may possibly be modified with a DLE. 

* We could return an End Of Buffer indication to the caller when we receive 

* one from GetRecvByte, but the LLC knows the message length and doesn't 

* expect errors from here. 
*/ 

unsigned char c; 

if (RecvProtocol == USE_RTC) { 
c = *RBuf Ptr++; 
if (c != DLE) { 
return c; 

} 

} 

return (unsigned char) ( *RBuf Ptr++ & 0x7f); 



EXPORT void MACKeyUpUnt FastTerminal) { 



* * 

* start transmitting data 

V 

TransmitterRunning = 1; 
StopReceiver () ; 

Uart Signal s( PUSH JTOJTALK, (unsigned char) (Invert PTT? 0:~0)); 
if (! FastTerminal) { 

UartDelay ( PTT_DELAY_J2AP) ; 
} else { 

UartDelay ( PTTJDELAY1 - Quicker); /* push to talk delay V 

Xmi tCharNow ( Oxf ) ; 
^ UartDelay < PTTJ)ELAY2 ) ; /* push to talk delay */ 

StartTransmitterO ; /* squeak only one character out V 



EXPORT void MACDelay (unsigned Slots) { 

/******************************************** # * # * ######### ^ 

* * 

* delay # slots. 
V 

UartDelay (Slots * (Highspeed ? FAST_SLOT_DELAY : SLOW_SLOT_DELAY) ) ; 



EXPORT void MACReset(void) { 
/***************************** 
* * 

* Turn it all off. 
*/ 

PendingShutdown = 1; 
if (! TransmitterRunning) { 
PendingShutdown = 0; 
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UninstallComO ; 



EXPORT void MACQuicker(void) { 



* Faster ptt processing will be required for Che next transmission. 



/* assume 2 ms passed in MAC Key Up */ 



} 



Quicker = 2; 
/* StopReceiver ( ) ; */ 
/* UartSignals<PUSH_TO_TALK, (unsigned char) (Invert *>TT? 0:-0)); */ 



EXPORT char MACInit (unsigned Port) { 
* * 

* turn it all on 
*/ 

_disable() ; 

if ( PendingShutdown I I Transmit terRunning) { 

PendingShutdown =0; 

_enable() ; 
} else { 

_enable() ; 

MACReset { ) ; 

if (InstallCom(Port) < 0) return NO_NUMBER; 

UartSetup( Highspeed ? 96 : 48, _COM_CHR8 I _COM_STOPl I _COM_NOPARITY 



} 



UartSignals(PUSHJTO_TALK, (unsigned char) (Invert PTT? -0:0)); 
StartReceiverO ; 



} 



return 0; 



■"♦pragma optimize {* leg" , off) 

PRIVATE int ParityEvenUnt c) { 
_asm { 



xor 

or 

lahf 

and 

mov 



} 

return c; 



ax, ax 
ax, [c] 

ax, 400h 
[c] ,ax 



Copyright © 1991 



Norand Corporation. All rights reserved. 



APPENDIX G 



One-page brochure of Norand Corporation, Cedar 
Rapids, Iowa, entitled M RM3216 Communication 
Multiplexer", (Copyright Norand Corporation 1990 All 
Rights Reserved) 



UQMM 

SYSTEM 



RM3216 

Communications Multiplexer 



Introducing the New NO RAND® RM3216 Communications Multiplexer 




Norand Corporation 

550 Second Street S £. 

Cedar Rapids, Iowa 52401 

Phone: 319-369-3156 

1 -800-553-5971 toll free (ext. 3156) 

The goal of Norand is 
lOO°r customer satisfaction. 
Customer Satisfaction Hot Line: 
1-800-221-9236 



Thi» thvumcm ^»nwm< prdtmtrurv product 
>p<ci notion* \*>f.tnj v.oqx»<-.mo« ri*»*n v» th* 
ngftt to cruncc *pA.ittci.tU'n* and tenure* 

wKhout pnOC tXMTKf. 



• Operating temperature: 

32° to l04 g F 
(0° to 40°C) 

* Storage temperature: 

-40° to!58°F. 
(•40 d to70°C) 



* Trademark* r<fej>tured or applied tor in 
coumne* <>i the world b\ Sorand 
CorfH»r.«ui«. CciKir Rapid*. lima. USA 

• .Norand I orpi*ratiiHi i^M* 
All nt;ht> rc^vnoi. 
%CKVI0-0I0 Printi-dinl \ 



Features: 

• Enhanced Adaptive Polled 
Protocol" for rapid response 
time 

• 620 byte data packetization: 

Large screen support 
Tabling and printing 
support 

• Compatible with ail current 
production models of Norand* 
hand-held radio data terminals 

• Supports up to 16 radio data 
terminals simultaneously 

• RS-232 and RS-422 host 
interface capability 

• Host data communications 

2,4{)0; 4,WX); VfuHi or 
19,200 b.p.s. 

• Liquid crystal display 

(4 line x 16 character) tor 
diagnostic information tnd 
status of radto terminals 

• Power source 

NORAND 

Power $vyy •* 

• Program memory 

Rash ROM 

• Static shock protevn»" 

Hardened a^am-i 
electrostatic ot^ .* »*■ - 
up to 16.5 K\ 

• Physical ChanK'v - 

Length: 9 3 ukm« - 
Width: 3 3 iih.ii. - 
Depth* "1 nnu"^ 
Weight- I y\ ■■ 
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Two-page listing of command structure for 
dormant /active cycling of mobile transceiver unit, 
(Copyright Norand Corporation 1991 All Rights 
Reserved) 



v^uacas tor eha tiaar rtlotd vmiusa 



SAO ON *OT 10 ;RADI0 FO^U "ON* 10 SECOND CVCLE TIME 

^Wj"0W*tM2 SQO 1 /RADIO POWER 'OH* SSTCND CYCLE TIKE 

RAO~JFF THl SQC 5 .-RADIO POWER •OFF* S SECOND TIME 



: this routina is eallad ones par «acond co handla tha radio povar 
; cycling, li \A link tsat soda (for MOMNO taac pur?0««» only) 
; th«n ena wrtoi« aigonthsi is disablad and tha radio is always on. 

; Functioni 

; START* 

S«c radio on for 10 *acond« 

If no ccomuaicaeion with hose or scanning than 
Radio off far S seconds 
Radio on for 1 aacend 
Radio off for 3 second* 
Radio on for 1 sacond 



Slaa if ccasa unicatioo with hoae or scanning occurs 

Raaat <xaac*rt> radio povar on cycla for 10 aaconda (Juap to START) 



RADIO_?CWTR ; 
JB 
JNB 
LCALL 
SJMF 

RAOP_000: 

MOV 

MOVX 

JZ 

DEC 

MOVX 

LCALL 

SJM? 

RADf_0Q5i 

SETS 

clr 

MOV 
MOVX 
JNZ 
LCALL 
MOV 
MOVX 
MOV 
MOV 
MOVX 
SOHP 
RADP.OlOs 

DEC 

MOVX 

SETS 

cut 

RADPJ520 : 

RET 



RECHRG,RADFJ520 
LNKTBIT, RADPJJOQ 
RESTORE JIADXO 
RA0P_O2O 

OFTR, IRADIO^TMIU 

a, torat 

RADPJ>05 
A 

«dptr,a 
restors.radio 

RADPJttO 

RADIO_PWR 
XXD 

DPTR, fRADlOJXMM 

a, torn 

RADFJUO 
REETOHSJUDIO 

a, tRAO_orr-.ua 
•on*, a 

OKft, • RADIOJIMR1 
A* tRADjONJIME 

*orrt,A 
radslqeo 

A 

*0PTR,A 

RADIOJPWR 

TO 



7 IF NOT CHARGING THEN 

; IF LINK TEST MOOS ENABLED THEN 

TURN ON THE RADIO 
; AND 8XZT 



SET RADIO ON POKER TIMER 

IF NOT ZERO THQ4 

DECREMENT THE TIMER 

TORN ON THE RADIO 



TORN OFF RADIO POWER 

MAKE TED LINE LOW WHILE RADIO OF? 

SET RADIO OFF POWER TIMER 

IF TIMER - 0 

TORN ON RADIO POWER 

RE* LOAD RADIO OST POWER TIMER 

<S SECONDS) 

RE-LOAD RADIO ON POWER TIMER 
(1 SECOND) 



ELSE RADIO OPT TIMER <> 0 
DEC POWER TIMER 
TORN RADIO OFF 

MAKE TXD LINE LOW WHILE RADIO Of? 



; Thi* routina ia caiiad to raaat tha radio 'on* powar cycla. 

; It ia callsd vhanavar a baxcoda ia icannad, data ia aant to tha 

; host fro« tha tarminal, or whan tha tarminal racaivas a nassaca 

; from tha heat* 

; ROUTINE NAME: RA0I0J3N 



■; FUKPUSS: 

THIS ROUTINE TURNS OM THE RADIO POWER AMD ALSO RSLOADS THE 
RADIO WWW CTCLE TIMER. 

•INPUTS: NONE 

; OUTPUTS i NONE 

; REGISTERS USEOt ACCUMULATOR* DFTR 

BY: fHSEND, RDRADIO, RESTART 
♦CALLS: NONE 



RADIOJ3N: 



CUL RADIO_PWR 

PUSH ACC 

PUSH OPE 

PUSH DPL 

MOV OPTR, fRADIOJIMRl 

MOV A. •RAD_ONJXHl 

MOVE *OPTR,A 

MOV DPTR, iRAOtO.TMU 

MOV A, iMDJDFTjrHl 

MOVX *OPTR,A 

POP DPL 

POP 0P8 

POP ACC 

RET 



TORN ON RADIO 

LOAD RADIO OM POWER TIMER 

LOAD RADIO OFT POWER TIMER 
; RESET RADIO POWER TIMER 



RZSTORE_RADIO: 
SST8 
MOV 
CPL 
MOV 
CLR 
RET 



TOD 

CSPEXDJIT 

C 

8AUDPR0* C 
RADXO_PW* 



RETURH TXD LINE TO HICR STATE 
MOVE STATE OF SPEEDJIT IN C 



; BAUOfRQ * /SPEEDJIT 
; TURN ON THE RADIO 



